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A filmstrip with associated audio track has be=n

developzd to cover the major planning steps in the development of a
reasuremont instrument such as a test or questionnaire. The filmstrip
addresses the following six questions: Why am I testing? What should
I t2st? Whom am I testing? What kinds of questions should I use? How
long =should my test be? and How difficult should my test be? A set of
supplementary materials cover the following issues: learning how to
develon tests, obtaining information about tests, preparing a test
plan, kinds of test questions advantages and disadvantages,
reliability, and criterion-referenced tests. The supplementary
materials provide an expanded treatment of some of the issues raased
in the tilmstrip, but their primary function is as a guide to
appropriate literature for those individuals who are seeking an
intensive treatment of topics related to their particular interest
and needs. The target audience for the filwstrip and supplementary
@azterials inclvdes students in introductory educational psychology,
measurem -nt, and research training courses as welil as teachers,
administ: ators, or other =2ducational personnel engaged in inservice
training. No previous training in measurement is assumed. (Author})
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ABSTRACT

A filmstrip with associated audio track has been developed to
cover the major planning steps in the development of a measurement instru-
ment such as a test or questionnaire. The filmstrip addresses the following
six questions: why am I testing, what should 1 test, whom am I testing,
what kinds of questions should I use, how long should'my test be, and
how difficult should my test be? A set of supplementary materials cover
the following issues: 1learning how to develop tests, ob:zaining informa-
tion about tests, preparing a test plan, kinds of test questions: advantages
and disadvantages, reliability, and criterion-referenced tests. The supple-
mentary material provide an expanded treatment of some of the issues
raised in the filmstrip, but their primary function is as a guide to
appropriate literature for those individuals who are seeking an intensive
treatment of topics related to their particular interest and needs. The
target audience for the filmstrip and supplementary materials includes
students in introductory educational psychology, measurement and research
training courses as well as teachers, administrators, or ot.er educational
personnel engaged in in-service training. No previous training in measure-

ment is assumed.
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I. INTRODUCTION

A, STATEMENT OF THE PROBLEM

Individuals in many different educational specialties are engaged in
evaluation and information gathering activities tha: make use of tests, but many
of the people so orccupied have very little background or training in fundamental
measurement principles. They do attempt to design anc develop instruments to de-
termine student knowledge, skills, or attitudes or the effectivenecss of materials
ov procedures, but they do so without confidence nr highly developed skills. The
single largest group of such evaluators are classroom teachers, mary of whom have
not had a single college course in tc¢st construction. If a college course was
taken 1t may or may not have covered the essential principles that should guide
any measurement activity. Even when a teacher has had trazining that was adequate,
the passage of time may have eroded the learning that did take place. Classroom
teachers, however, are not the only evaluatore who have insufficient training to
be effective measurement practitioners. Fred Kerlinger, in a discussion of the
training of educational researchers, made the following observation:

""Many research projects are wrecke: on the rocks of measurement

difficulties. That the educational researcher needs to know measure-

ment theory, especially theories of reiiability and validity, as well

as how to construct measurement Scales, seems hardly necessary to men-

tion. Yet many educational researchers seem clearly not to be very

sophisticated in measurement if we are to judge from the published

literature. No, psychometrics can no longer be ignored in educational

research."l

Clear understanding of measurement principles is equally important to the de-
veloper of course materials. In this era of accountability and individualization of

instruction, the developer must incorporate measurement into his materials so that

student progress can be efficiently monitored. Measurement knowledge is also

Q lFred N. Kerlinger, The Doctoral Training of Kesearch Specialists. Teachers College
ERIC Record, 1968, 69, 477-483.




required in both the formative and summative evaluation phases of development.
The more general applicab:ility of measurement to the role of developer, though,
rests in 1its value as a framework for approaching experience. The measurement
processes of specifying, designing, and validating serve to focus attention on
that which can be observed. In some instances careful attention to what could
constitute an observable outcome will permit the identification of discrete
easily measured behaviors. More often the highly valued educational outcomes
will resist such fine analysis but the attempt will prove valuable. Knowledge of
measurement concepts is also valuable to the educational adwinistrators who are
called upon to communicate to legislat chool boards, alumni, or parents, the
outcomes of the work of researchers, developers, and evaluators.

Clearly, then, it would be useful to develop materials emphasizing basic
measurement principles to assist in the instruction of those training for, or al-
ready engaged in, evaluation, development, or research.

B. WHERE TO START

As anyone who has conscientiously addressed the task of instrument development
can attest, there are many components of the development process important enough
to be the focus of instructional materlals, In the original proposal fcr this pro-
ject, the following topics were suggested as illustrative omes:

1. Developing Specifications for Measurement Instruments

2. Writing and Evaluating Objectively Scoreable Test Questions

3. Writing and Evaliating Free Response Questions

4, Reliability of Measurement Instruments

5. Validity of Measurement Instruments

6. Item Analysis and Test Analysis ,

The topic listed first "Developing Specifications for Measurement Instruments"
was chosen for final development because of its clear primacy in any measurement en-
terprise. (The title of the final product -- "Planning a Test" represents a simpli-
fication that was intended to better communicate the coatent of the materials.)

» Tinkelman (1971) speaks to the issue of the importance of test planning:




"Careful initial planning makes it possible to avoid pitfalls,
assures more efficient procedures, and results in a better end
product. On the other hand, inadequate initial planning may
impair seriously the quality and usefulness of the final test.
For example, it may be found that the test items available for
use are inappropriate, or that a solid statistical foundation
for compiling the final test forms is lacking, or that it is
not possible to publish the test with suitable norms or inter-
pretive materials. At the verv least, inattention to planning
can lead to waste and to delay due to failure to coordinate
properly the various phases of test construction. "2

C. TAPGET AUDIENCE

Based on the considerations outlined above, the target audience for the
filmstrip was identified as persons engaged in or receiving training in evalua-
tigu. The auddience would inciude students in introductory educational psy-
chologv, measurement, or research training courses at either the undergraduate
or graduate level. It would also include teachers, administrators, or other
edvcational personnel who were taking special in-service training courses

or workshops.

2Tinkelman, Sherman N. Planning the Objective Test. In Robert L. Thorndike
(Ed.), Educational Measurement (Znd ed.). Washington, D. C.: American
on Education, 1971.




D. CHOICE oF MEDIUM

The filmstrip was chosen as the instructional wode since it appears
to be the most efficient medium of communication -- perhaps because of
its ability to sustain attention via frequent changes in the visual
material. The opportunity for joint reinforcement of learning by
simultaneous auditory and visual presentations, probably contributes
to the favorable results obtained with filmstrins. While motion
picture films can also achieve these effects, filmstrips offer con-
siderable economies over films. Production costs for films of the type
described herein, would be five times that of filmstrips, and subsequent
reproduction costs would be two or three times as great. In addition,
the technical problems associated with the personal handling of films
or the scheduling problems associated with arranging for the help of
audio-visual technicians, when such technicians are avaiiable, reduces

the number of instructors who are willing to use films.



11 PROCEDURES

The initial activity of the project was the development of a detailed
outline >f the possible content for a filmstrip on testing planning. In
this connection, a review was conducted of literature on the needs for
measurement knowledg . of the target population, and teachers, evaluators,
tesearchers, and developers were interviewed. The outline was reviewed
by members of these same groups, some of whom were also engaged ir the
training of researchers, developers, and evaluators. One facet of this
review was the tentative allocation of some aspects of subject-matter
content to the filmstrip and others to the supplementary material that
will accompany the filmstrip. This process of deciding where to place
essential material continued throughout the project. Using the revised
outline as a guide, five successive drafts of a filmstrip script and of
supplementary material were developed and reviewed. As part of this
activity suggestions for visuals were obtained and were also reviewed.

Two small-scale evaluations of a preliminary version of the filmstrip
were then conducted, one at Trenton State College (N=12) with students
who were enrolled in an initial graduate course in tests and measurements
and the other at the University of Colcrado at Boulder (N=9) with graduate
students who were enrolled in an introductory resecarch methods course. Each
class listened to a tape of the script and viewed transparencies containing
content being considered for slides. The students and the instructors
for each course gave a detailed critique of a number of aspects of the text
and slides, including cverall interest level, terminology, relative

clarity of sections, and value of the visual material.

ERIC

Aruitoxt provided by Eic:



For each tryout group an Evaluation Form was used to collect
student reactions to this material. This Evaluation Form is included
as Appendix A to this Final Report. Since the evaluation dealt with
a preliminary version of the filmstrip material, detailed reporting
of the results seems inappropriate. It may be worth noting, however,
that even with this pilot set of materials 18 of the 21 students found
it to be either "interesting" or "about average'" whereas only three
found it "boring'. Similarly 11 of the 21 students judged the material
either "much easier to understand" or "somewhat easier to understand"
than a textbook presentation whereas five students felt it was "about
tﬁe same" and five students thought it was "somewhat more difficult to
understand."

Consideration was given to each of the comments made by students
and instructors on specific aspects of the text and visual materials.
Many of the changes made were in the direction of simplifying both the
text and the visval materials. Efforts were also made to highlight par-
ticularly significant points both in the text and slides. 1In this connec-
tion, a summary aﬁd review section was addea to the materials.

Another aspect of the preliminary tryouts was the use of a test of
measurement issues related to test planning. This test was administered
both before and after students were exposed to the materials. Since the
project budget did not include provision for development of such a test,
it was constructed primarily from available items in ETS owned tests.
For this reason the test used is not included in this final report. The
match of test content with preliminary filmstrip content was imperfect
at best, but an analysis of specific item responses did provide some
avidence of problems with the coverage of some aspects of filmstrip cover-

age. On the 20 item test, students improved their scores from an average



of 9.7 items correct on pretesting to 11.9 items correct on posttest-
ing. 7This data is not presented as evidence for the effectiveness of
the filmstrip as the nature of the test and the fact that materials
were only in a preliminary stage makes them an inappropriate basis for
such judgements.

After revisions to the filmstrip wers made on the basis of the in-
formal field trials, the script was placed in the hands of a professional
film maker -~ Visual Education Corporation. Visual Education Corpora’:ion

carried out the following tasks:

1. Provided a critique of the script as receivoqrfrom ETS

2. Rewrote the audio script and develope’ visuals

3. Created a storyboard and presented to ETS a sample of
the style to be used in the artwork

4., Prepared a taped version of script and a draft set of
slides -~ (Reviewed by ETS staff on twe occasions and
by Office of Education staff on one, i.e., December 20,
1971)

5. Revised script and visuvals in corsultation with ETS and pre-
pared final draft tape and s'ides for review by ETS staff

6. Made further revisions to slides and script and presented slides
and audio for approval

7. Delivered answer print of filmstrip and audio

8. Delivered final copies of filmstrip and audio

In addition to :the ETS staff work on the filmstrip, slides and script that
took place in collaboration with Visual Education Corporation, the supple-
mentary materials were prepared in draft and subjected tc review and re-

vision by ETS staff.



On March 31, 1972 the supplementary materials in draft form were
sent to Mrs. Doris Epstein, Contract Officer, Research Training Branch,
National Center for Educatiornal Research and Development. A letter of
July 27, 1972 by Mrs, Epstein called for a simplification of the film-
strip supplemientary materiales and for additional material regarding
the evaluation of the filmstrip.

In accordance with Mrs. Epstein's recommendations ETS staff have
revised the supplementary materials for the filmstrip. Appendix B
of this report is the revised set. The criginal versiosn of the supple-
mentary materials is included as Appendix C to the report. Some of
the concepts involved in test planning particularly those relating to
statisgtical issues have proved difficult to simplify. 1In general,
though, the revise?l inaterials have a reduced vocabilary load and simpler
language constructions. These revised materials are offered as a re-
placement for the original materials rather than as an alternative set
to be used concurrently with less well-trained groups.

A copy of the script containing the text cf the final filmscript
is included as Appendix D to this final report.

No provision was made in the budget for this project for an evaluation
of the final product. The filmstrip has been used, however, by individuals
at the Upstate Medi:al Center of the State University of New York, Oral
Roberts University, and kansas State Teachers College. Copies of letters

from these users are inciuded as Appendix E of this final report.




LII RESULTS

The final products of this project are the filmstrip entitled, '"Planning a
Test" and the supplementary materials that are available to accompany this film-
strip. The filmstrip has a running time of Z5 minutes and addresses itself to
the following six questions:

1. Why am I testing?

2. What should I test?

3. Whom am I testing?

4. What kinds of questions should I use?

5. How long should my test be?

6. How difficult should my test be?

An attempt was made to provide an overview of the test planning »rocess and to
call attention tc a number of significant issues that a test planner and developer
would need to consider. The visual material was selected both to sustain
interest and to call attention to significant aspects of the text. Much of the
content in the area of tes*t planniag is abstract and theoretical but it proved
possible in most Instaiices to select real world situations which exemplified
the theoretical points being made in the text.

The supplementary materials that were prepared under this contract cover
the following topics:

Learaing How to Develop Tests

Obtaining Information About Tests

Preparing a Test Plan

Kinds of Test Questions: Advantages and Disadvantages

Reliability

Criterion-Referenced Tests



The supplementary materials and the filmstrip form an integrated package,
and should serve to encourage the interested reader and viewer to pursue the
issues that are raised that relate most directly to on-going »nrrjects or problems.
The supplementary material contained numerous guides to source material. One of
the components of the supplementary material, for example, is an extensive guide
to the available 1lit-.ature about tests and assessmert devices. The supplementary
materials, however, do emphasize that a single expisure to the concepts contained
in the filmstrip and supplementary materials is not enough to equip anycne to
undertake the difficult task of measurement. Rather, it can only make them aware
of some 1issues that they may not have coisidered and give them some assurance that
there does exist material which might help them toward solutions toward their own
practical problems.

IV CONCLUSION

As any materials developer must realize, the important conclusions about the
materials created will come from the individuais who do or do not use thea. Do
they help the measurement practitioner gain greater understanding of the steps that
need to be carried out to produce a useful measurement instrument? Do they provide the
encouragement to go out and cseek additional information? It is possible, howaver,
to review the experience of preparing the filmstrip and associated supplementary
materials, and to indicate what aspects of the preparation process seem to be
particularly productive or unproductive.

Ferhaps the single most useful fe¢ature of the developmental process followed
in this project was that of visiting classrooms and administering trial versions
of the materials to individuals representative of the target population. By ob-
serving these individuals as they listened and watched the draft materials, the
project director and a cooperating colleague were able to discover the need for

revision in the final filmetrip that might never have been determined by reviews




by experienced measurement experts.

Another feature of the developmental process that may be worthy of
note, 1is the ability of the trained film maker to work effectively with
technical material when he is given an opportunity to pose questiouns
and receive information about troublesome points. Although the current
project did not provide an occasion to test this hypothesis, it seemed
to the project director that it would aave been possible to present the
film maker with appropriate background reading, to conduct a series of
oral interviews regarding the test making process, and to start a seriles
of film maker-produced drafts that would have led to a final script with

much less investment of time by the measurement-trained project director.
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V LIST OF APPENDICES

Evaluation Form - Preliminary Version of Filmstrip
Supplementary Materials - Revised and simplified version
Supplementary Materials - March 31, 1972 version,
(supersedéd by October 31, 2973 version)

Script of Filmstrip Test
Letters from Users of the Filmstrip
1. Dr. Henry Slotnick to Dr. John Fremer - Jnly 20, 1973
2. Dr. James S. Waldron to Dr. Jotn Fremer - July 20, 1973
3. Mr. William W. Jennigan to Dr. Donald E. Hood -

September 1§, 1973

4. Dr. Howard P. Schwartz t¢ Dr. John Fremer - October 18, 1973
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APPENDIX A - "Evaluation Form - Preliminary Version of Filmstrip,"

Final Report - "Preparation of a Filmstrip Unit on Basic Measurement Principles”
October 31, 1973, Project No. 0-9050, Comtzact No. OEC-0-70-4777

FILMSTRIP EVALUATION

Overall, I found this filmstrip to be:

(A) extremely interesting
(B) 1interesting

(C} about average

(D) boring

(E) very boring ¢

Compared tc reading this material from a textbook, presenting it in the
filmstrip made it:

(A) much easier to understand

(B) somewhat easier to understand

{C) about the same

(D) somewhat more difficult to understand

(E) much more difficult tc understand

Please write a brief statement which summarizes your reaction to the use of
the "Gumby" cartoon character in the slides.

Were there any terms or words used in the filmstrip that were confusing to you
or which you did not understand? Yes No

If yes, which ones?

Q Educational Testing Service
[ERJ!:‘ Princeton, New Jersey
E September 1971
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As we go back through the slides during this
on this scale by placing a check mark in the

evaluation, please rate each one

appropriate column.
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On the lines below, indicate specific improvements that you would suggest for
any of the topics.

1. Is this test necessary?

2. How will using a test help me to make evaluative decisions?

3. Where can I find information about tests?

4. What are test specifications and how are they developed?

4a. What should I test?

4b. Whom am I testing?

4c. What kinds of questions should T use?

4d. How long should my test be?

4e., How difficult should my test be?
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Lf you marked »ne or more slides as very useful, can you explain WHY you

marked them (it) that way?

If you marked one or more slides as very d .. .racting, can you explain WHY you

marked them (it) that way?




NCERD Reporting Form — Developmental Products

1 V. Nome of Product 2. Labarotory or Center 3. Report Preparation
F1il : Pla: 1
1lmstrip anning A Test Educational Testing Service Date pre d Octol 31, 197B
Supplementary Materials Princeton, Neuy Jersey .
Revicwed bu
4. Problem: ~pgorir:iw of the educitiinal rr-klen this product designel t. golve.

1. Individuals in many different educational specialties are engaged in evaluation
and information gathering activities that make use of tests, but many of the
people so occupied have very little background or training in fundamental
measurement principles.

2. A critical area for any educational project that involves test development
or selection is that of test planning. A careful, comprehensive review of
the issues involved in test planning and of strategies for dealing with these
issues will be a valuable tool €fon teachers, course and curriculum developers,
and researchers in training.

3. Depending on the role that a test plannertwill be called on to play and the
nature of the project, different topics will need to be emphasized. For
gome topic3s intensive study will be required so the product will need to
refer the user to appropriate source materiale.

5. Strotegy: The general strategu selected for the solution of the probiem above.

1. The major issues involved in planning a test were identified by measurement
specialists, teachers, and educational researchers.

2. Preliminary content outlines were developed for a fiimstrip and supplementary
materials. These were reviewed and revised.

3. Preliminary audio and visual material was developed and piloted.

4. A revised filmstrip script and suggested visuals were prepared, a professional
film company developed several versions of a script and draft visuals.

5. After reviews by ETS and NCERD staff a final filmstrip and supplementary materials
have been prepared.

6. Releose Date: Arrroximate date 7. Level of Development: (haraci.r-| 8. Next Agency: . : ... ¢t wiom
rroduce was (or will be) ready ‘atie level (or pre/ectel level) produtt a0 ke
for pelerge to moxt agencyu. cf development of rrodust at ¢t 're reloqes DS St ep

of release, C(hecok one, Qoo preoage 5SS A

On or about: _feady for critical review ard for | gqucational Testing Servic#

J 1, 1974, d d- preparation for Field Teat has requested an opportu-
anuary 1, » depen ‘i.e. prototure materiale) as requ n opp
ing on contract negotia- Feady for Field Teet nity to distribute and has
tions. |__Ready for publisher modification | preliminary approval.

Ready for general dissemination/

diffusiom

10-71.A (D)




9. Product Description: rogeribe the following; nwmber each deseription. ;

L Chapoororilstice of the product. ® 4. Asgoctuated Lroducta, if any.
© . How It worke. ® 5. Special conditions, time, training,
@ 1 his e fs imremded o do. equipment and/or other requiremonts

for its use.

Characteristics of the product - "Planning a Test" 1s a 25 minute filmstrip with
an associated audio cassette and a set of printed supplementary materials.

How i works - The filmstrip and supplementary materials arz likely to be most
effective when used as the introduction to a class or in-service training session.

What i® 1is intended to do? - "Planning a Test" provides and introduction to, and
suggestions for further study of, the following topics or questions:

. Filmstrip Supplementary Materials
Why am I testing? Learning how to develop tests

What should I test? Obtaining in ormation about tests

When am I testing? Preparing a test plan

What kinds of questions should I use? Kinds of questions: Advantages and

How long should my test be? Disadvantages

How difficult should my test be? Reliability

Criterion-referenced tests

t
]

Associated products - See number one aboge

Requirements for Use -

- A filmstrip projector and screen with an assoclated cassette player or
with an independent cassette player.

- A rbom to accomodate group for showing filmstrip.
- Reproduction equipment to prepare multiple copiles of the supplementary

material. Supplementary material is in a forr suitable for photographic
reproduction.




1C. Product Users: Tiose fmdivifazle 1 oronps cxroerolo e e
Learners ~ (no previous training in measurement 1is assumed)
-~ students in introductory psychology, measurement, and research iraining courses.
- teachers, administrators, materials developers, or otner educational personnel
involved in in-service training programs

Teachers - Staff teaching groups mentioned above, prior measuremepnt training would be
“highl ‘Hés}rable . . e . .
11. Product OV'COMOSM y."hf ckanges v user tehavicr, atiltudes, elficiency, ete. r‘eezg,t.vr‘:.‘
P podusrt e, 20 eurncrt 2 b dits.  Please eite relevant support documen’s. .
L gime Tepothe produat are o et gunported ¢ mredeg’ evidenes poenss Te e

1. The final product has not been used in formal field trials.

2. Pilot work with a preliminary version of the filmstrip indicated that students
maintain high interest level and a preference for the filmstiip over textbook
treatments8. Subjects were 21 students in measurement training courses.

3. Very favorable reports have been received from three college sites where the
final filmstrip was used in a measurement courses a full day in-service workshop
and a single training session.

4. The expected outcomes for this product are a significantly increased awarenecss
of the complexity of an adequate tesat development effort. The.viewer and listener
should recognize the steps that need tc be taken to produce adequate instruments.

3. Those learnmers who face specific test develcpment tasks should be provided with
a resource for pursuing in depth the issues that relate to their activity.

12. Potential Educotional Consequences: “‘scias v-: nla o theswerioql (ool ormee o Ted
Trp it om raotae preodwet ui 1ie0 the mope el dmpieatione 52 e vee Do,
caret 0 e the nax: ooade.

The job of improving competency in measurement is too big to be effected greatly
by a single film~trip. If it arouses user interest it will be able to reduce some
of the most obvious measurement absurdities that are now being pursued in schools,
colleges, research groups, and other places.

It will have the greatest impact when used by trained mearurement people as
an introductory item in a class or in-service training session.




13: Froduct Elements:

Liat the elementg which constitute the product.

14. Origin:
Cirzle the moet

appropriate

letter.

| 1. Fiimsrrip- "Plapning g Test' 25 minutes

Reel of tape

Audio Cacsmette

2. Supplementary Materials for Filmstrip: ''Planning a Test"

B Rl R

D, M

A

oM

A
Fal

D=
M=

A=

Develcoped
Modified
Adopted

15. Stort-up Cost: | 7544 cppected costs to procure, 16. Gpsrating Costs:

tngtall and initiate uge of the product.

To be determined.

Projected eosts for continuing
uge of product after intitial adoption and
ingtallation (i.e.,fees, consunable supplics,
special staff, training, ete.),

1. Instructor time for preparation and use

of materials in training session.

2. Cost of further reproduction of supple-
mentary materials for new users.

researchers.

3. Continuing education programs.

1. Tests and Measurement classes at colleges and universities.

17. Likely Market: whar is the 1ixcly markzt for this product? Consider the size and type of
the user group; number of pozstble subgtitute (competitor) products on the market; and
the likely avatilability of “'nle to purchase preduct by (for) -the product ucer gvroup.

2. In-service training courses for teachers, materials developers, and educational

ERIC -+

Aruitoxt provided by Eic: T




APPENDIX B - "Supplementary Materials-Revised and simplified version,"
Final Report-"Preparation of a Filmstrip Unit on Basic Measurement Principles"
October 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

Supplementary Materials for Filmstrip -- "Planning a Test”l
by

John Fremer2

Educational Testing Service

The topics covered in this document are:

Learning How to Develop Tests

Obtaining Information About Tests

Preparing a Test Plan

Kinds of Test Questions: Advantages and Disadvantages
Reliability

Criterion~Referenced Tests

Learning How to Develcp Tests

The filmstrip "Planning a Test" provides an overview of the test develop-
ment process and calls attention to a number of significant issues for the
test planner and developer. If you have already taken a course in Tests and
Measurements, the filmstrip reviews some material familiar to you. If you
are only ncov taking such a course or if you have no training in measurement,
the filmstrip should make y u aware that there is much to be learned about

test development. If you want to learn more by reading on your own, you might

1The filmstrip "Planning a Test'" and these supplementary materials were

prepared by Educational Testing Service under Contract No. OEC-0-70-4777

(Project No. 0-9050) with the U. S. Department of Health, Education and

Welfare, Office of Education, National Center f ~ Educational Research and

Development. Single copies of supplementary materials in a form suitable

for photographic reproduction will accompany each filmstrip order. Address

for orders: Educational Testing Service, Princeton, New Jersey 08540.

These supplemencary materials may be reproduced without permission from

the Office of Education or Educational Testing Service.

2Substantial contritutions to the development of these supplementary materials
O  were made by Clair Bowman, Miriam Bryan, Eleanor Horne, S. Donald Melville,
IERJ!: and Michael 71ieky.

IToxt Provided by ERI
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obtain a good elementary measurement textbook. There are a number avail-

able including:

Cronbach, L.J., Essentials of Psychological Testing (3rd ed.)

New York: Harper & Row, 1970.

Thorndike, R. L., and Hagen, E., Measurement and Evaluation in

Psychology and Education (3rd ed.) New York: Wiley, 1969.

If you want detailed information on particular topics, the best single
source of autnoritative articles and references is:

Thorndike, R. L. (Ed.) Educational Measurement. Washington:

American Council on Education, 1971.
In addition to an introductory chapter by the editor Robert L. Thorndike,

the major areas covered by this book are:

Test Design, Construction, Administration, and Processing (7 chapters)
Special Types of Tests (3 chapters)
Measurement Theory (5 chapters)

Application ¢f Tests to Educational Problems (4 chapters)
For a mo.e complete list of tcxtbooks and other source and reference
materials in the aren of educational measurement, you can write Educational
Testing Service, Princeton, New Jersey 08540, for the following pamphlet:

Locating Information on Educational Measurement: Sources and

References. (2nd ed.) Princeton: Educational Testing Service,

1969.

It 18 also possible to obtain from The Psychological Corporation, 304
East 45th Street, New York, New York 10017, a list of documents on testing

igsues entitled the Test Service Bulletins. Harcourt, Brace, Jovanovich, Inc.,

757 Third Avenue, New York, New York 10017, can provide a list of Test

Service Notebooks that discuss test theory, administration of testing programs,

proper use of test results, and results of research studies.
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Obtaining Information About Tests

A great deal of information about tests is available. However, it is
of ten hard for an individual beginning a test development project to find
just what he needs. Finding the time can be a serious problem. Finding the
appropriate materials may also be <ifficult as not all libraries contain large

collections of materials about tests and testing.

There is no one ideal way to search for background information, but some
steps can be identified that will usually be helpful. They are the following:
I. Determining your needs.
II. Survey of information about existing tests.
III. Literature gearch,

IV. Test collections, other sources.

I. Determining Your Needs

No search for information about tests is likely to be very pro-
ductive unless you spend a good deal of time first deciding what it is that
you are looking for. Some important points to consider are:

A. What are your testing objectives?
1. How do they relate to the overall objectives of your project?
2. What type of information are you seeking?
3. How will you use it?
4. What decisions do you have to make?

5. How

[p]

an information from tests help you to make thesa decisions?
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B. What are the limits to your search and test development project?

1. Time and Schedule -- When do you need to have your test or
questionnaire? How much time can you devote to your search

for information and to the task of test development?

2. Help ~- Are you on your own or do you have other people
working with you? If you have help, how should you divide
responsibility?

3. Money -- Can you afford to buy materials about tests or to

design tests that require expensive equipment?

4. Whom will you be testing? -- Consider such factors as age,
previous familiarity with tests, language development, and

motivation to cooperate.

5. Available Facilities -- What search sources, such as a college
library, are convenient? What sources are harder to reach

but still possible?

C. Keep carerul records of your search. Design a worksheet or check-
list for recording information that you can use to compare or

select measures.

II. Survey of Information About Existing Tests

Your own search will be greatly assisted if you can locate a
recent book or article that reviews tests in your area of interest. You
can identify for further studv the refere~ces that relate most closely to
your interests, and you can usually determine what publications would be
likely to publish additional articles relevant to your project. The

following references will often be useful:
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A. Mental Measurements Yearbook Series (Gryphon Press, liighland

Park, New Jersey)

The volumes in this series include description of tests,
critical reviews, publishers' directories, and bibliographical
references.

1. Mental Measurements Yearbooks (MMY)

2. Tests in Print

3. Reading Tests and Reviews

4. Personality Tests and Reviews

B. CSE: Elementary School Test Evaluations and CSE--ECRC Preschool/

Kindergarten Test Evaluations

These volumes include ratings of tests on a number of criteria.
They are published by tbe Center for the Study of Evaluation and
the Early Childhood Research Center, UCLA Graduate School of

Education, Los Angeles, California.

C. NCME Measurement News

This newsletter of the National Council on Measurement in
Education contains general articles on testing issues as well

as announcements of new tests and lists of test reviews.

D. Test Collection Bulletin (TCB) -- ETS, Princeton, New Jersey

This is a quarterly digest of information on tests and
services which generally have become available after the publica-
tion of the most recent Mental Measurement Yearbook. It describes
both commercially available tests and tests used experimentally.
The Bulletin does not evaluate the tests listed, but it does

provide references to test reviews.
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E. Promotional Materials from Test Publishers

Check publishers' catalogs and announcements for references

to tests, services, and technical data on specific measures made

available after the publication of the Mental Measurements

Yearbook.

F. Other Appropriate Reference Materials

"An Annotated Bibliography of References to Tests and Assess-—
ment Devices" may be obtained from the ETIS Test Collection,

Educational Testing Service, Princeton, New Jersey 08540.

I111. Literature Search

You may be able to locate articles on tests in your area of
interest by using reference sources that provide abstracts or by using
the ERIC system. You can also search the most recent issues of pro-
fessional testing and research journals.

A. Traditional Reference Tools
These sources of abstracts of educational and psychological
literature can usually be found on the reference shelves of college
libraries.

Psychological Abstracts

LU
.

Education Index

. Research Studies in Education

BSOw
°

Dissertation Abstracts
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B. Educational Resources Information Center (ERIC)
ERIC is actually a series of clearinghouses, each special-
izing in a specific area of education. Reports and articles are
collerred and indexed in ERIC publications: (1) Research in

Educatigg, (2) Current Index to Journals in Education, and

(3) Clearinghouse Publications (frequently a source of state-of-

the-art papcrs). Items cataloged in the ERIC system can be
ordered in microfiche or hard copy. The ERIC Clearinghouse on
Tests, Measurements and Evaluation is located at Educational

Testing Service, Princeton, New .ersey.

C. Use of Information Directories
Particularly useful is the Encyclopedia of Information
Systems and Services, edited by Anthony Kruzas. (New York:

Edward Brothers, Inc., 1971)

D. Professional Journals
Testing and educational research journ..s not only provide
reports of developmental and research activities, but also re-
lated theoretical papers. They often provide test reviews which

may also be referenced in the Test Collection Bulletin and the

NCME Measurement News. The advertisements in the journals are

an excellent source of information on new materials and services

available from commercial publishers and research organizations.
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E. Textbooks in the Area Under Study
Are tests included, described, or mentioned? Scan the

bibliographies for additional sources of irformation.

IV. Test Collections, Other Sources
A. Educational Testing Service Test Collection (Princeton, N. J.)
B. Head Start Test Collection (ETS, Princeton, New Jersey —-
Funded by the Office of Child Development, Department of Health,
Education and Welfare)

Both of these test collections provide on-site, telephone,
and mail reference services. You can write for lists of publica-
tions that summarize available instruments in specified subject
or sklll areas.

C. Research and Development Centers and Child Study Laboratories, etc.
D. Professional Organizations and Special Interest Groups such as:

American Printing House for the Blind
International Reading Association
American Association for Health, Physical

Education and Recreation

Preparing a Test Plan

Even before searching for information about tests, it is wise to give
careful thought to your objectives for testing and to develop a preliminary
test plan. After you have exhausted the available sources of information

about tests, however, you may decide to develop your own tests You will

then need more detailed and structured plans. An extremely useful source of
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guldance in this connection can be the chapter entitled, '"Planning the
Objective Test'" by Sherman Tinkelman in Educational Measurement, edited
by R. L. Thorndike. Other sources of information on preparing tests include:

Ebel, R. L., Measuring Educational Achievement. Englewood
Cliffs, New Jersey: Prentice-Hall, 1965.

This text deals primarily with achievement tests prepared by
teachers and professors for use in their own classes. It emphasizes
methods of developing your own tests and evaluating the items, rather
than the selection and use of standardized tests. Included are prac-
tical guggestions for planning, constructing, administering, scoring,
and analyzing the results of classroom tests. No previous special

training in educational measurement is assumed.

Educational Testing Service, Making the Classroom Test: A Guide

for Teachers. (3rd ed.) Princeton: Educational Testing

Service, 1973.
This pamphlet reviews the plans and procedures used by four
hypothetical tea "ers to prepare good tests. It considers a number of

special problems faced in the writing and scoring of tests.

If you are primarily concerned with the measurement of attitudes and
interests rather than with measuring skills or knowledge, the following books
can be useful:

Edwards, Allen L., Techniques of Attitude Scale Construction.

New York: Appleton-Century-Crofts, 1957.

The author notes that his book, "...1s intended for those who may
desire to measure attitudes toward something in which they are inter-

Q ested, but who fail to find an appropriate scale available."
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Robinson, John P., and Shaver, Phillip R., Measures of Social

Psychological Attitudes. Ann Arbor, Michigan: Institute

for Social Research, The University of Michigan, 1969.
A review and evaluation of 112 scales for measuring attitudes
such as: 1life satisfaction and happiness, self-esteem, dogmatism,
sociopolitical attitude, social values, attitudes toward people, and

religious attitudes. A copy of each scale is included.

Shaw, M. E., and Wright, J. M., Scales for the Measurement of
Attitudes New York: McGraw-Hill, 1967. 604 pp.

Not addressed to a particular audience, this book brings together
a number of useful scales suitable for research purposes and group
testing. The authors caution against the use of these scales for indi-~
vidual measurement, diagnosis, or personnel selection. Topics include
the nature of attitudes and methods of scale construction; the scales,
presented in eight chapters; and evaluation and suggestions for

improvement.

One of the major parts of test planning is identifying the content for
the test. You need to obtain a representative and balanced sample of tasks
or questions. When developing achievement tests in subject-matter areas, it
will be useful to consider questions such as the following:

What are the important things you would expect a person
who has studied this subject to know?

What intellectual skills should he have acquired?

What level of understanding of the material should he be

required to demonstrate?

What 1s the relative Iimportance of these various elements?
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Whenever possible, you should analyze the materials that were used in
instruction in the particular subject-matter area. Among the sources of
infor:c ation that might be used are:

Textbooks and teachers' manuals -- When you prepare a test
for your own course, you will want to consider just what assign-
ments wWere particularly stressed so that this material can be
emphasized in the test. When preparing tests for courses that
you have not yourself taught, as would be the case in departmental
testing or in a research setting, it will be necessary not only to
review assignment sheets but to determine precisely what sections

of the material were actually covered.

Course syllabi, curriculum guides, lesson plans, lecture
notes, laboratory activities, films, and filmstrips --- Again for
most purposes, you need to differentiate between what should have
been covered and what actually was covered. Only in the unusual
situation where you are addressing the evaluation of a course as
a type of outside auditor who can only ''go by the book" should you

proceed as though a pre-course plan has actually been followed.

The content categories that you develop should be comprehensive ones
covering all areas of interest. It will be useful to group the material
into meaningful clusters and to determine the emphasis to be giver each

cluster in the final test.

In addition to identifying the content to be covered by a test, you
will also need to ask what level of skill or understanding the student
should demonstrate. Each cf the content areas will c¢untain not only factual
material but material requiring inferences and the analysis of relationships.
When considering the different skills or abilities to be tested, it will
be useful to start by reviewing the appropriate one of the following taxono-

mies of educational objectives:
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Bloom, B. S. (Ed.), Taxonomy of Educational Objectives: The

Classification of Edu-ational Goals; Handbook I: Cognitive

Domain. New York: David McKay Co., Inc., 1956. 207 pp.

This volume 1s for educators and research workers who deal with
curriculum and evaluation problems. It classifies the cognitive goals
in education -- those goals primarily involving intellectual considera-
tions. Part I explains the nature and development of the taxoromy, and
it describes the principles and problems in classifying educational
objectives. Part Il presents the hierarchical taxonomy and illustrative
materials for each level: knowledge, comprehension, application,

analysis, synthesis, and evaluation.

Krathwohl, D. R., Bloom, B. S., and Masia, B. B., Taxonomy of
Educational Objectives: The Classification of Educational
Goals; Handbook II: Affective Dcmain.

This second book in the Taxonemy series is devoted to the affective
goals of education -- those primarily concerning emotional or feeling
behaviors of students such as appreciation, attitudes, and values.

Part I describes the nature of the affective domain and the classlifica-
tion structure, and it describes the evaluation of affective objectives
at each level of the structure. It also analyzes the relation of the

affective to the cognitive domain.

The objectives for a course or the variables in research may come from
the cognitive or the affective or even a third domain, the psychomotor. A
review of only the cognitive domain is carried out here, however, since the

same principles apply to any of the areas. It was for this reason that the
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filmstrip used the cognitive skills dimension as one of the two dimensions

of the content-skill matrix.

As noted in the filmstrip, the cognitive domain can be subdivided into
six categories: knowledge, comprehension, application, analysis, synthesis,

and evaluation.

The knowledge level may be equated with recall of informaticn. It may
range from recall of specific bits of iufcimatica to the recall of universals

and abstractions in a field.

Comprehession incorporates most of what teachers mean by "understanding."

If an individual comprehends, he knows what is being communicated by a
stimulus. However, he is not necessarily aware of either the implicationa of

the stimulus or how it relates to other material.

Application involves using what has been learned. If an individual uses
an abstraction learned in one setting in another setting, he is applying his

knowledge.

An individual is operating at the analysis level when he breaks down a
stimulus into component parts. He may do this to indicate how it 1s organized,

what 1is conveyed, hear it is conveyed, etc.

Synthesis 1is the reverse of analysis. Here the findividual puts elements

together to form a unified whole that did not exist prior to his efforts.

Evaluation, as the word clearly implies, is making judgments of value.

It involves judgment of the extent to which stimuli satisfy criteria.
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These six categories appear to be logically hierarchical in nature,
with evaluation requiring all of the other skills, synthesis requiring
all but evaluation, and so forth. Empirical evidence with which to either
verify or reject the logiccl evidence is largely lacking. This does not
detract greatly from the utility of the classification system. It should
suggest caution in its use, however. One further note is in order. For
any given individual, the category zystem is designed to indicate only what
the test taker should be doing to respond to any given task. What the
teacher or researcher intends and what the individual is actually doing
may be quite different. There are cvbvious examples. When an individual
has already had an experience in which he has had to evaluate the worth cf
a particular argument, to have him re-evaluate the same argument against
the same criterjia a second time is merely an exercise in recall of informa-
tion -- knowledge level behavior. He must be using a different criterion

or evaluating a different argument for his behavior to be evaluative.

The volumes containing descriptions of cognitive and affective domains
provide examples of objectives at each level and test questions related tc

these levels.

Kinds of Test Questions: Advantages and Disadvantages

A number of considerations will influence the selection of questions
for a test. Obviously, wou will want to measure the kinds of knowledge or
skills that you are particularly interested in. To some extent, the nature
of the subject matter will influence your choices as the following exampies

illustrate:
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1. 1If you want to know how a student feels about some
issue, you will often find it efficient to ask his
degree of agreement with statements relating to

that issue.

2. If you are interested in the student's ability to
translate from another language into English, your
questions will have to include material in that

other language.

3. If you are interested in evaluating a student's

map-reading skills, the questions should use maps.

In some situations you may want to consider the use of essay quesiions,
because they require a student to exvress answers in his own words without
the benefit of suggested possiblilities. Essay tests can be prepared quickly
as there are few questions to write. If necessary, the questions can be
written on a classroom chalkboard. Moreover, the use of essay questions
very largely eliminates guessing. Essay questions can serve to measure
some higher level abilities when pupils are required to present evidence,
evaluate, analyze, solve new problems, or approach problems in a new way.
Unfortunately, too many so-called essay questions do not do that. These M,
be questions such as: "Name the six largest cities in the United States"
or "List the characters in each ¢ the following stories.' Essay questions
may be ambiguously stated or be so undirected and general that a pupil can
bluff or "talk around the subject." Poor essay questions are easy to write.

Writing more challenging essa: ; requires considerable thought.

The principle disadvantage of the essay question is, of course, the
unreliability of the scoring of the answer. Why is it so difficult to

achieve reliability in scoring answers to essay questions? One reason is
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that the criteria used to make judgments differ. One grader may think

that an answer is good; another may think that it is poor. This may not

be the resuit of the inadequacy of one of the graders; it may be the re-
sult of an honest difference of opinion on the relative merits of an answer.
In the classroom setting, some teachers believe that the pupil's ability

to express himself must be taken into account; these teachers deduct

credit on answers to essay questions in social studies, science, and other
subject-matter areas for poor English expression. Other teachers believe
that a pupil should not be penalized if he knows the subject-matter but

cannot express himaelf especially well.

A variety of irrelevant factors may affect scoring results. If the
essay question is concerned with a controversial topic, the grader's judg-
ment is likely to be influenced by his own convictious. Then, too, the
teacher's judgment may be influenced by how 3 paper looks -~ the easier the
paper is to read the higher is the score assigned. Or the teacher's
judgment may be influenced by the "halo'" effect. There may be a tendency
to mark in terms of woirk in class or even in terms of what is expected of
the class to which the pupil is assigned. The "halo'" effect may also oper-
ate from question to question, the quality of the answer to the first
question influencing the scoring of the answers to subsequent questions.
Add to all of these scurces of unreliahility of scoring the fact that
teachers frequently correct tests after a long school day, even late in the
evening, and that their scoring is likely to be scmewhat erratic as a result
of real fatigue. Sometimes teachers who rescore essay questions after an

interval of time find themselves coming up with quite different scores.
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Beyond the problem of reliable scoring, there are two other limitations
to essay questions which should be mentioned. First, there is the possibility
of inadequacy of sampling when only a few questions are selected to cover a
large content area. Then, there is the la penalty per question that will
result if the pupil does not know the answer to the question or, even more

serious, If he knows the answer but does not understand the question.

Finally, a choice of essay questions is frequently permitted. 1If the
performance of pupils is to be compared one with another, a choice among
essay questions shouid not be permitted. Without elaborate equating of the
questions on the basis of their difficulty for the pupils who dtt=mpt them,
there is no way of knowing, for example, how well the pupils who chose to
answer questions 1, 2, and 4 would have done had they chosen to answer
questicns 3, 5, and 6 instead. And tk2 better pupils who attempt thke more
challenging questions sometimes write less acceptable answers than do the less

talented pupils who are satisfied to answer the easier questions.

To sum up the discussion of essays, although they are appropriate in
some circumstances, they tend to be ar inefficient method of obtaining in-
formation about individuals. They are useful as measurement devices only
when multiple, independent grading is arranged, using graders who can agree
in advance on common criteria. For a comprehensive discussion of essay

examinations, see the chapter by Coffman in Educational Measurement.

Now what about questions of the objective type? They have at least
four advantages:
1. They permit wider sampling of learning in a relatively
short time, making spotty preparation on the part of

the pupil more obvious.
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2. They can be reliably scored. If the items are un-
ambiguous and the test has been keyed properly, the
scoring errors will be clerical errors rather than

errors of judgment.

3. They are more easily scored. Scoring time is reduced.
The teacher is freed from suspicion of partiality.

Frequently, they can be scored by the pupils themselves.

4. They lend themselves rather readily to item analysis.
The teacher can, over a perioa of time, assem*‘e a
file of questions, retaining from each test the questions
that are of proper difficulty, and that discriminate well

between high and low achievers.

One iimitation of questions of the objective type is that they are
difficult to construct if they are to test anything more than memory. All
types of objective questions, especially multiple-choice questions, can
test for recognition of assumptions, interpretation of data, recognition
of limitations, application of principles, and a variety of other higher
intellectual abilities and skills. Experience with several types of ob-
jective questions, however 6 suggests that some are more efficient for such
purposes than others. Because the ccnstruction of objective questions
that do measure understanding and thinking requires a large amount of time
and considerable ingenuity, teachers are likely to be content with ques-
tions testing principaily knowledge of facts —-- sometimes very trivial
facts. This limitation of questions of the objective type, then, is not a

limitation inherent in the questions themseives but a limitation imposed

by the test cenctructor.
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Five types of objective questions are popular with classroom
teachers -- completion, true-false, matching, classification, and
multiple-choice. All of these types can serve useful purposes if the
questions are well drawn and the answers to be supplied or chosen are
definite and specific. They are all easily adapted to classroom situa-
tions and a large number of them can be administered in a relatively
short time. 1In most testing situations, a balanced blend of several
types of objective questions will prcve most effective. When more than
one type is used, however, it is a good idea to group together questions
of the same type so that the pupils will not be confronted with too fre-

quent changes in directions.

The textbooks already mentioned (Cronbach, Ebel, and Thorndike and
Hagen) provide guidance on types of questions and how to write them. In

addition, you may want to look at the following:

Gerberich, J. R., Specimen Objective Test Items: A Guide

to Achievement Test Construction. New York: Longmans,

Green and Co., 1956,

This book is designed primarily for teachers. It serves the
test specialist by providing several systematic classifications of
instruments and techniques used in achievement testing. The coverage
of the book is as follows: measurement of educational achievement
(1 chapter); specimen objective achievement test items (11 chapters);
classification of objective achievement test items (3 chapters); and
tests, nontest tools, and techniques used in achievement measurement

(2 chapters).
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Sanders, N. M., Classroom Questions: What Kinds?

New York: Harper and Row, 1966.
Intended for teachers, particularly social studies teachers,
and other makers of classroom test questions. this bcok 1s based

on Bloom's Taxonomy of Educational Objectives. Chapter titles in-

clude: "Questions Designed for More Than Memory'; '"Memory';
"Translation'"; "Interpretation'; "Application'"; "Analysis'; "Synthesis"';

"Evaluation'"; and "Planning for Questioning."

Reiiability

Reliability is a term for the dependability of a measurement. If we
could measure the same set of people again and again with the same or com-~
parable instruments or procedures, would we get the same or similar results
on each testing? The answer is '"no.' Measurement, like any other human
endeavor, involves a certain amount of error. The errors can be of *wo
types: there is a systematic error, such as when scores on an instrument
are all biased in one direction. Examples of biased instruments would be
a ruler that is too short, a scale that adds five pounds to each weighing,

a test that nas a miskeyed question. Scores on such defective instruments
may be wrong, but they will be wrong consistently, dependably, predictably,
and reliably. Random errors, however, as the name implies, occur by chance.
They are temporary and shifting, often due to unknown causes such as
fluctuations in mood, health, motivation, and so on. The greater the amount

of random error in a measuring instrument, the less the reliability of that

instrument.
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To help us think about reliability, a good example would be that
of two watchcs -~ one very fine and expensive, the other one rather
cheap and poorly made. The fine watch will measure time reliably and
dependably. Even if it is set to the wrong time so that it does not give
an accurate estimate of the correct time, it will still be consistent, or,
in this sense, "reliable." The cheap watch, on the other hand, will have
a certain amount of purely random error. Sometimes it will be too fast,
sometimes it will be too slow, and it may be impossible to predict which
way the error is directed. It is this kind of random, unpredictable error

that makes the cheap watch unreliable.

One very good definition of reliability is that reliability is a
proportion. It is the proportion of the score that is a true measurement
of the thing being measured. Obviously, the more random error, the smaller
the proportion of truth in a measurement. The less truth in the measure-
ment -- the smaller the proportion of truth to error -- the lower reliability

will be.

Unfortunately, there is no direct way of determining reliability by
discovering what proportion of a measuring instrument's scores represent
the truth. On the other hand, there are various methods of arriving at
estimates of reliability. Most of these methods involve comparisons of two
scores for all of the individuals in some defined grorp. The relationship
between the two sets of scores is expressed in terms of correlation coeffi-
cients. A correlation coefficient is a number that varies between -1 and
+1 and that indicates the degree of relationship between variables. If the

correlation coefficient is +1, there is perfect agreement between the two
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variables. T1If one goes up, the other goes up » proportional amount;

if one goes down, the other goes down a proportional amount. 1If the
correlation coefficient is -1, the relationship is still perfect except
reversed. If one variable goes up, the other goes down by a proportional
amount. A correlation coefficient of O (zero) indicates no relationship

between two variables.

There are several ways of estimating a test's reliavility. Statistical
formulas, such as Kuder-Richardson Formula 21, discussed in the reference
articles, can be used when a single test is administered to a group. Re-
liability coefficients can also be arrived at by administering a single
test to a group of people on two occasions and determining how well the
scores correlate, Another way of estimating reliability is to follow the
administraticn of one test with the administration of another test that has
been constructed to be a parallel or equivalent version of the first test.

The correiation between the two sets of scores is an estimate of reliability.

Often reliability estimates are obtained by comparing scores based on
one-half of the questions in a test with scores based on the other half.

This method is known as the split half reliability approach. The test is

administered in ordinary fashion, but two scores are obtained on generally
the odd-numbered and even-numbered questions. A correlation between the
two halves gives the reliability of one-half of the test. To get the

reliability of the whole test, the following formula is applied:

2r where: r reliability of whole test

- nn XX
XX l1+r
nn

r reliability of 1/2 test

nn
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An important formula that is a generalization of the above will

allow you to figure out the reliability of tests of increased length.

kr
XX where: fx reliability of a test of

r =
kk
1 + (k-1) rxx unit lenght

Tk = reliability of a test made
k times as long

An increase in the length of a test will result in higher reliability,
if the questions that are added are similar to those already included.
But it gets harder and harder to increase reliability by adding questions
once you reach the upper levels of reliability.

The level of reliability needed for a test depends on the purpose
for which that test will be used. A test used to make decisions about or
give advice to individuals needs to have much higher reliability than a
test that will be used only to characterize groups of people. Reversability
of decisions 1s alsov important. If -ecisions based on test scores, such
as grouping students for a particular unit of instruction, can be revised
if they prove incorrect or harmful, less precision of measurement is
necessary.

For general discussions of the concept of test reliability, consult
basic textbooks for measurement courses such as:

Cronbach, L. J. Essentials of Psychological Testing (3rd ed.).

New York: Harper and Row, 1970.

Thorndike, R. L., and Hagen, E. Measurement and Evaluation in

Psychology and Education. (3rd ed.) New York: Wiley, 1969.

For an overview of theoretical and statistical approaches to reliabiiity,

see:
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Stanley, J. C. Reliability In Robert L. Thorndike (Ed.) Educa-

tional Measurement (2nd ed.) Washington: American Council

on Education, 1971.

Criterion-Referenced Tests

There have been a great number of articles produced in the past few
years on the topic of criterion-referenced testing, many suggesting that
these are new types of tests for wl much of traditional measurement
theory and practice is 1nappropriate. Before evaluating this position,
it will be useful to review the meanings that have been assigned to the
term "criterion-referenced tests."

Glaser and Nitko in a chapter in Educational Measurement offer the

foilowing definition of a criterion-referenced test:

"A criterion-referenced test is one that 1is deliberately

constructed to yleld measurements that are directly inter-

pretable in terms of specified performance standards.”

(Glaser & Nitko, 1971, p. 653)
Glaser and Nitkc go on to suggest that criterion-referenced tests can be
differentiated from the more traditional norm-refcrenced tests in that they
do not focus on the problem of individual differences and are not aimed
at the task of determining an individual's relative standing in some norms
group. Rather, they tell you what tasks an individual can or cannot do.
Glaser and Nitko indicate that one step .n the construction of a criterion-
referenced test is the definition of a population of tasks. Some samples
of populations of tasks are all possible pairs of two-digit numbers that
might be added or a list of words all of which would have to be spelled.

Many of the articles on the subject of criterion-referenced tests

have made use of the Glaser definition, but it i1s not the oniy one availa-
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ble. Ebel (1971), for example, has characterized criterion-referenced
measurement as follows:

"The essential difference between norm-referenced and criterion-
referenced measurements is in the quantitative scales used to ex-
press how much the individual can do. In norm-referenced measure-
ment the scale 1is usually anchored in the middle, on some average
level of performance for a particular group of individuals. The
units on the scale are usually a function of the distribution of
performance above and below the average level. In criterion-refer-
enced measurement the scale 1s usually anchored at the extremities,
a score at the top of the scale indicating complete or perfect mas-
tery of some defined abilities, one at the bottom indicating com-
plete absgence of those abilities. The scale units consist of sub-
division of these total score ranges.' (Ebel, 1971, p. 282)

Both the Glaser and the Ebel statements contribute persgpectives on
the term ''criterion-referenced." Their definitions contrast criterion-
referenced and norm-referenced tests.

Still another view of criterion-referencing is provided by Popham and
Husek (1969, p. 2):

"Criterion~referenced measures are those which are used to ascertain

an individual's status with respect to some criterion; 1i.e., perfor-

mance standard. It 1s because the individual is compared with some
established criterion, rather than other individuals, that these
measures are described as criterion-referenced. The meaningfulness
of an individual score is not dependent on comparison with other
testees. We want to know what the individual can do, not how he
stands in comparison with others."

It is interesting to note that these various definitions agree in
that they emphasize the direct interpretability of scores cn criterion-
referenced tests, but differ in the extent tn which they make reference
to the method by which the test i{s constructed. Ebel emphasizes the scale
from which Interpretations are to be made. Other writers have taken the
Glaser and Nitko position that the method of construction 1is central;
Jackson (1970, p. 3), for example, states:

"...the term 'criterion-referenced' will be used here to apply

only to a test designed and constructed in a manner that defines

explicit rules linking patterns of test performance to behavioral
referents."
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The defjinition of a criterion-referenced test as one that is speci-
‘ically constructed to show what individuals can do leads to the devel-
opment of tests by defining populations of tasks and then choosing rep-
resentative samples from these populations. The narrover the definition
of a populatiori of tasks, the more homogeneous the tasks will be and the
greater the degree of confidence you have about inferring how a student
would perform on the total population of tasks, judging from his perform-
ance on a sample of these tasks. Because of the dependence of this method
of criterion-referencing on the ability of the test constructor to speci-
fy a limited population of tasks, 1t seems most appropriate to situations
wherein the number of tasks is limited by the nature of the subject matter
-- e.g., identification of the letters of the alphabet -- or where the do-
main can be specified with reference to particular instructional materials
-- e. g., the content of subunit ten of the text used by a particular class.
Criterion-referencing by sampling from a fixed population seems most clearly
appreopriate to classroom developed tests or to special situations that have
clearly defined limits.

Some writers have argued that only a sample of tasks directly associated
with a particular learning objective can permit generalization to the objec-
tive. However tasks that are not actual samples may provide a good basis
for generalization to an objective, once the basis for interpretation has
been established. For example, performance on vocabulary and reading com-
prehension tests ' >rrelates very highly. Vocabulary test performance can
be used, therefore, to make generalizations about students' reading compre-
hension skills. More generally, a sample of tasks covering a number of
objectives can permit sound inferences to whole classes of objectives, in-

cluding many not represented in the sample. This topic is treated in some
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detall in a report entitled "Criterion-Referenced Interpretations of Survey

Achievement Tests' (Fremer, 1972), available from Educational Testing Ser-

vice, Princeton, New Jersey 08540,

Criterion Referenced Tests and "'Other" Tests

The term "criterion-referenced" has been used almost interchangeably
with "objectives-referenced" by some writers. An effort is often made to
contrast these terms and the concepts underlying them with other testing
terms that have a longer history of use. The practice of contrasting
terms can lead to greater clarity of definitions, but it can also obscure
significant relationships. There is much in common, for example. among
the following terms and concepts:

criterion-referenced (or objectives-referenced) tests

w.agnostic tests

mastery tests

minimum competency tests

What is a diagnostic test but a test that tells ycu where a student

is strong or weak? If you can tell merely from a student's performance
whether or not he is performing adequately 1in an area, then you must have
some predetermined critcria for judging adequate or inadequate performance.
Similarly, in the area of mastery or minimum competency tests, 1f you can
define a performance on a series of tasks that you will accept as constitut-
ing mastery or minimum competency, then there is no need to compare one
individual's score or rating with that of others. You need only look at
his score to know whether or not he has reached mastery, or putting it

another way, whether or not he has reached the criterion.
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There are some differences between the ideas of criterion-referenced
tests and diagnostic tests in that the clear implication behind the term
diagnostic test is that someone 1is being tested so that an undesirable
condition that is discovered can be treated and possibly corrected. No
such plan of treatment is necessarily implied by the concept of a criter-
ion-referenced test. A group of typists could be tested to see which of
them can meet the criteria for successful office performance. One criterion
for selecting secretaries might be a typing speed of 50 words per minute
with no errors. If someone fails to meet that criterion, no additional training
might be prescribed; he or she will just not be hired for the job.

In the classroom setting, most teacher-made tests involve some criterion-
referenced and some norm-referenced interpretation. When a teacher selects
the questions to ask on a test, he or she has in mind a level of performance
that will be considered adequate for these questions. This constitutes a
criterion for judging the achievement of students. On the other hand, the
performance of the students will influence the criterion; it is not an abso-
lute one. 1If everyone gets every question wrong on the test, the teacher is
likely to see the need for readjusting his or her expectations. The students'
performances serve as the basis for airiving at a criterion. Given a great
deal of experience with many students and given past information on their
performance on similar questions or even the same questions, the teacher may
be much less willing to adjust a criterion to take into account low student
performance in any one class. Rather, he or she may be willing to conclude
that none of the students has met the critericn for adequate performance in
a subject. Turning the issue around and placing the responsibility on the
teacher as the source of instruction rather than on the students as learners,

the teacher might conclude that he or she did not do as good a job this year
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as last year because the students have not reached the specified level of
performance.

An analysis of the steps required for development helps to reinforce
the impression of similarities between criterion-referenced tests and
other tests. Consider the questions -- Why am I testing? What should I
test? Whom am I testing? What kinds of questions should I use? How long
should my test be? How difficuit should the test be? These same questions
in some form will apply to any testing project. The particular purpose for
testing will, of course, influence the answers to such questions. If, for
example, the criterion of interest is performance on a particulz~ population
of tasks, then the question "What should I test?' might be answered in part
by saying that it would be desireable to sample from that population of tasks.
It would still be necessary in most situations, though, to decide how to test
for mastery of tasks, so a heavy burden of decision would still rest with
the test-maker. The issre of test difficulty will also be approached differ-
ently if you are only interested in whether or not students have achieved
a particular criterion rather than how their performances compare. Even in
this instance, however, the distinction between the criterion-referenced
approach and the so-called trad.tional approach is easily exaggerated. Stan-
dards for people have to be determined by what people can do. We tend not to
be interested in measuring what everyone can do or what no one can do be-
cause this information does not figure in many significant educaticnal de-
cisions. Instead our interest tends to focus on the large majority of
settings where only Some people know certain material or can do certain
tasks. People do vary and it is this variation that influences all testing,

whatever its label.
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APPENDIX C - "Supplementary Materials - March 31, 1972 version",
Final Report - "Preparation of a Filmstrip Unit on Basic Measurement Principles"
October 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

Supplementary Materials for Filmstrip -- "Planning a Test'"”
by
John Fremerz

Educational Testing Service

The topics covered in this document are:
Learning How to Develop Tests
Obtaining Information About Tests
Preparing a Test Plan
Kinds of Test Questions: Advantages and Disadvantages
Reliability

Criterion-Referenced Tests

Learning How to Develop Tests

The filmstrip 'Planning a Test' provides an overview of the test de-
velopment process and calls attention to a number of significant issues for
the test planner and developer. If you have already taken a course in Tests
and Measurements, the filmstrip provides a review of material that is familiar
to you. If you are only now taking such a course or if you have no training
in measurement, the filmatrip should make you aware that there 1s much to
be learned about test development. If it 18 successful, the filmstrip may
whet your appetite for further investigation of the topics that were covered.
For those who want to increase their understanding through independent read-
ing, a highly recommended first step is to obtain a good elementary measure-

ment textbook. There are a number available including:

1The filustrip "Planning a Test" and these supplementary materials were pre-

pared by Educatlonal Testing Service nnder Cocatract No. OEC-0-70-4!77 (Pro-

jeer No. 0-9050) with the U.S. Department of Health, Education, and Welfare,
Office of Education, National Center for Educational Research and Development.
Single coples of asupplementary materials in a form suitable for photographic
reproduction will accompany each filmstrip crder. [Address for orders:
Lducational Testing Service, Princeton, New Jersey 08540.]1 These supplemen-
tary materials may be reproduced without permission from the Office of Education
or Educational Testing Service.

25ubstantia1 contributions to the developmen* of these supplementary materials
were made by: Clair Bowman, Miriam Bryan, Eleauvor Horne, S. Donald Melville,

[ERJ!:‘ and Michael Zfe"-
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Cronbach, L. J. Essentials of psychological testing. (3rd ed.)

New York: Harper & Row, 1970,

Thorndike, R. L., and Hagen, E. Measurement and evaluation in

psychology and education. (3rd ed.) New York: Wiley, 1969.

If you want a more comprehensive treatment of major measurement topics
than can be given in an elementary textbook, the best single source of
authoritative articles and references that can serve as a guide to further
study is:

Thorniike, R. L. (Ed.) Educational Measurement. Washington: American

Council on Education, 1971.

In addition to an introductory chapter by the editor Robert L. Thorndike,
the major areas covered by this book are:

Test Design, Comstruction, Administration, and Processing (7 chapters)

Special Types of Tests (3 chapters)

Measurement Theory (5 chapters)

Application of Tests to Educational Problems (4 chapters)

For a more complete listing of avallable textbooks and of other source
and reference materials in the area of educational measurement, you can
write Educational Testing Service, Princeton, New Jersey, 08540 for the
following pamphlet:

Locating Information cn Educational Measurement: Sources and

Referencea. (2nd ed.) Princeton: Educational Testing Service, 1969.

It is also possible to obtain from The Psychological Corporation, 304
East 45th Street, New York, New Ycrk 10017, a listing of a series of documents
on testing issues entitled the Test Service Bulletins and from Harcourt, Brace

Jovanovich, Inc., 757 Third Avenue, New York, New York 10017, a 1list of Test

Service Notebooks that discuea topics related to test theory, administra-

tion of testing programs, proper use of test results, ana results of research

studies.

Obtaining Information About Tests

There is a great deal of information available about tests and other
measurement devices, but much of it i3 not readily accessible to the in-
dividual teacher or researcher who is about to embark on a particular test

development project. Since constraints such as time and availability
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of materials will vary from individual to indi+vidual, it is not possible
to identify the ideal search pattern for all situations. An attempt will
be made, however, to identify a comprehensive approach to the nroblem
of searching for background information. If several of the recommended
major sources are used, it should be possible to collect & great deal of
irnformation in those areas where many instruments have been developed.
The following discussion will focus on four categories of suggested
procedures for a systematic search for tests and assessment devices.
I. Preparatory Activities
I1. Survey of Test-Centered Literature
“II. Literature Search
IV. Contacts in the Field
1. Preparatory Activities
No search is likely to be very productive unless you spend a good
deal of time first deciding what it is that you are looking for. Some im-
portant steps to consider when you are contemplating a search for information
about tests or other measurement instruments are:
A. What are your testing objectives and how do they relate to
the overall objectives of your project?
What type of information are you seeking and how will you
use 1t?
What decisions do you have to make and what part can test-
based information contribute to these decisions?
B. What are the constraints that will influence your search and
subsequent test development?
1. Time and Schedule ~- When do you need to have your test
or questionnaire? How much time can you devote to your
search and to the task of development?
2. Available Personnel -~ Are you "on your own" ar do you
have other people working with you? 1If you have help,
you should consider ways of dividing responsibility.
3. Fiscal Considerations -- Can you afford to purchase
materials about teets or tn design a testing approach

that requires expensive equipme-it?
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4. Nature of the Population -~ Whom will you be testing?
Consider such factors as age, previous familiarity with
tests, language development, and motivation to cooperate.

5. Available Facilities -- What search sources are con-

venient such as a nearby college library? What sources
can be reached ounly with considerable effort?
C. Is there a current comprehensive summary or state-of-the-art
publication in your area of interest?

Your own search will be greatly assisted if you can locate a
recent book or article that summarizes much of the recent work in
your area of interest. You can identify for turther study the ref-
erences that relate most closely to your interests, and you can usually
determine what publications would be likely to publish additional
articles relevant to your project.

D. Design a worksheet or checklist that you can use in recording

information which will be useful in the comparison or selection

of measures.
II. Survey of Test-Centered Literature

The task of reviewing a field is best handled by referring to one or
more of tlhie summaries that are available. You can learn what tests exist
and read critical reviews of these tests by individuals in the field.

A. Mercal Measurements Yearbook Series (Gryphon Press, Highland Park,

New Jersey)

Mental Measurements Yearbooks (MMY)

. Tests in Print

1
2
3. Reading Tests and Reviews
4

Persoriality Tests and Reviews

This series includes descripticiis of teats, critical
reviews, publishers' directories, and bibliographical
references.

B. CSE: Elementary School Test Evaluations & CSE--ECRS Preschool/

Kindergarten Test Evaluations
These volumes include ratings of tests on a number of criteria.
They are published by the Center for the Study of Evaluation and the
Early Childhood Research Center, UCLA Jraduate School of Education,
~ Los Angeles, California.
ERIC 0% Ang
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C. NCME Measurement News

This newsletter of the National Council on Measurement in
Education contains general articles on testing issues as well
as announcemenis of new testsr and lists of test reviews.
D. Test Colleztion Bulietin (TCB) -- ETS, Princeton, New Jersey

This i8 a quarterly digest of information on tests and services
which generally have become aveilable after the publication of the

most recent Mental Measurement Yearbook. Commercially available and

"regsearch' measures are described. The Bulletin does not evaluate
the tests that are listed, but it does provide references to test
reviews.

E. Promotional Materials from Test Publishers

Check publisher's catalogs and announcements for references to
tests, services, and technical data on specific measures made avail-

able after the publication of the Mental Measurements Yearbook.

F. Other Appropriate Reference Materials

A document entitled "An Annotated Bibliography of References to
Tests and Assessment Devices' may be obtained without charge from
the ETS Test Collection, Educational Testing Service, Princeton,

New Jersey, 08540.
III. Literature Search _
If you want to locate the most recent articles on the development and
use of tests in your area of interest, some use of reference sources that
- abgstract or index articles, project reporis, etec., is in order. In addition,
it is often useful to search the most recent issues of those journals that
tend to have many articles listed in the summaries of past work.
A. Traditional Reference Tools.

These sources of abstracts of educational and psychological
literature can usually be found on the reference shelves of college
libraries.

1. Psychological Abstracts

2. Education Index

3. Research Studies 1ﬁ Education

4. Dissertation Abstracts
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B. Educational Resources Information Center (ERIC)

ERIC is actually a series of clearinghouses, each specializing
in a specific area of education. Reports and articles are collected
and indexed in ERIC publications: 1. Research in Education,

2. Current Index to Journals in Education, and 3. Clearinghouse

Publications (frequently a source of state-cf~the-art papers).

Items cataloged in the ERIC system can be ordered in microfiche or
hard copy. The ERIC Clearinghouse on Tests, Measurements & Evaluation
is located at Educational Testing Service in Princeton, New Jersey.
C. Professional Journals

The journals in an area not only provide direct reports of de-
velopmental and research activities, but also related theoretical
papers. They often provide test reviews which may also be referenced
in the Test Collection Bulletin and the NCME Measurement News. The

advertisements in the journals are an excellent source of information
on new materials and services available from commercial publishers and
research organizations.
D, Texts and References in the Area Under Study
Are tests included, described, or mentioned? Scan the biblio-

graphies for additional sources of information.

© IV. Contacts in tﬁe Field
A, Use of Information Directories

Particularly useful is the Encyclopedia of Information Systems and

Services, edited by Anthony Kruzas. (New York: Edward Brothers, Inc.
c 1971)
B. Educational Testing Service Test Collection
C. Head Start Test Collection (ETS, Princeton, New Jersey)

(Funded by the Office of Child Development, Department of
Health, Education, and Welfare)

Both of these test collections provide on-site, telephone, and
mail reference services. You can write for lists of publications that

summarize available instruments in specified areas.
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D. Research and Development Centers and Child Study
Laboratories, etc.
E. Professional Organizations and Special Interest
Groups guch as:
American Printing House for the Blind,
International Reading Association,
American Associlation for Health, Physical Education

and Recreation

Preparing a Test Plan

Even before searching for information about tests it is wise to

give careful thought to your objectives for testing and to develop a pre-
liminary test plan. After you have exhausted the sources of information
about tests that are available to you, however, and have resolved to under-
take the development of your own tests, there remains a need for a good
deal of careful and structured planning. An extremely useful source of
guldance in this connection can be the chapter entitled, "Planning the
Objective Test" by Sherman Tinkelman in Educational Measurement, edited

by R. L. Thorndike. Other sources of information on preparing tests in-
clude:
Ebel, R. L, Measuring Educational Achievement. Englewood Cliffs,

New Jersey: Prentice-Hall, 1965.

This text deals primarily with achievement tests prepared by teachers
and professors for use in their own classes. It emphasizes methods of
test development and item analysis, rather than the selection and use of
standardized tests. Included are practical suggestions for planning, con~
structing, administering, and écoring classroom tests and for analyzing
the results., No previous gpecial training in educational measurement is
assumed. '

Educational Testing Service Making the Classroom Test: A Guide for

Teachers. (2nd ed.), Princeton: Educational Testing Service, 1961.
This pamphlet reviews the plans and procedures used by four hypothetical
teachers to prepare gcod tests and considers a number of special problems

faced in the writiﬁg and scoring of tests.
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If you are primarily concerned with the measurement of attitudes
and interests rather than with measuring knowledge, the following books
can be useful:

Edwards, Allen L. Techniques of Attitude Scale Construction.

New York: Appleton-Century~Crofts, 1957.
The author notes that his book, "...is intended for those who may
desire to measure attitudes toward something in which they are in-
terested, but who fail to find an appropriate scale available."

Robinson, John P., and Shaver, Phillip R. Measures of Social

Psychological Attitudes. Ann Arbor, Michigan: Institute
for Social Research, The University of Michigan, 1969.

A review and evaluation of 112 empirical scales for measuring social
psychological attitudes such as: 1life satisfaction and happiness, self-
esteem, dogmatism, gociopolitical attitude, social values, attitudes
toward people, and religious attitudes. A copy of each scale is included.

Shaw, M. E., and Wright, J. M. Scales for the Measurement of Attitudes

New York: McGraw-Hill, 1967. 604 pp.

Not addressed to a particular audience, this book brings together a
number of useful scales suitable for research purposes and group testing.

The authors caution against the use of these scales for individual measure-
ment, diagnosis, or personnel gelection. Topics include the nature of
attitudes and methods of scale construction; the scales, presented in eight
chapters; and evaluation and suggestions for improvement.

One of the major components of test planning is the identification of
appropriate content for the test. Since the validity of a test 1is dependent
upon the extent to which it actually measures what it is supposed to measure,
you need to obtain a representative and balanced sample of tasks or questions
from the universe of content to be covered. When developing achievement
tests in subject-matter areas, it will be useful to pose questions such as
the following:

What are the important things you would expect a person
who has studied this subject to know?
What intellectual akills should he have acquired?
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What level of understanding of the material should

he be required to demonstrate?

What 1s the relative importance of these various

elements?

Whenever possible, you should supplement your subjective impressions
regarding content with factual information gathered from an analysis of
the materials that were used in instruction in the particular subject-
matter area. Among the sources of information that might be used are:

Texibooks and teacher's manuals -- When preparing a test
ror your own course, a review of this material will be greatly
fac{litated by your knowledge of just what assignments were
particularly stressed. When preparing tests for courses that vou
have not yourself taught, as wouid be the case in a departmental
testing or research setting, it will be necessary to not only re-
view assignment sheets bvt to determine precisely what sections
of the material were actually covered.

Course syllabil and curriculum guides -~ Again for most purposes,
you need to differentiate between what should have b:2en covered and
what actually was covered. Only in the urusual situation where you
are addressing the evaluation of a course as a type of outside
auditor who can only '"go by the book'" should you proceed as though
a pre~course plan has actually been followed.

Lesson plans, lecture notes, laboratory activities, films, and

filmstrips -~ See preceding comments.

The content categories that you develop should be comprehensive ones
covering all areas of interest. It will be useful to group the material
into meaningful clusters and to determine the emphasis to be given each
cluster in the final test.

In addition to identifying the content to be covered by a test, you will
also need toc address the iassue of the skills or level of understanding that
you will require of students. Each of the content areas will contain factual
material as well as material rhat could serve as the basis for questions re-

quiriug inference and the analysis of relationships. When considering the



Appendix C (Cont'd.)
-10-

different skills or abilities to be tested, it will be useful to start
by raviewing the appropriate one of the following taxonomies of educa-
tional objectives:
1. Bloom, B. S. (Ed.) Taxonomy of Educational Objectives:
The Classification of Educational Goals; Handbook 1:

Cognitive Domain. New York: David McKay Co., Inc., 1956.
207 pp.

This volume 18 intended for educators and reseaich workers who deal

with curriculum and evaluation problems. 1t provides a classification of
the cognitive goals in education; 1.e., those goals which primarily in-
volve intellectual considerations. Part I explains the nature and de-
velopment of the taxonomy and describes the principles and problems in
class.fying educational objectives; Part II presents the hierarchical tax-
onomy and illustrative materials for each level: knowledge, comprehension,
application, analysis, synthesis, and evaluation.
2. Krathwohl, D. R., Bloom, B. S., and Masia, B. B, Taxonomy of
Educational Objectives: The Classification of Educational Goals;
Handbook 1I: Affective Domain.

This second book in the Taxonomy series is devoted to the affective

goals of education; i.e., those goals which primarily concern emotional or
feeling behaviors of students such as appreciation, attitudes, and values.
Part I describes the nature of the affective domain and the classification
structure and describes the evaluation of affective objectives at each
level of the structure. It also analyzes the relation of the affective to
the cegnitive domain.

The Cognitive Domain

While either the cognitive or affective or a third domain, the psycho-
motor, mayv be represented among the objectives for teaching or the variables
in research, a review of the cognitive domain permits the explication of
principles that apply to any of the areas. 1t was for this reason that the
fllmstrip used the cognitive skills dimension as one of the two dimensions
of the content-skills mat: x.

As noted in the filmstrip, the cognitive domain is subdivided into six

categories: knowledge, comprehension, application, analysis, synthesis, and
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evaluation. A further explanation of each is in order.

The knowledge level may be equated with recall of information,
renging from recall of specific bits of information to the recall of uni-
versals and abstractions in a field. Comprehension incorporates most of
what teachers have often intended by their use of the word understand --

a level of understanding such that the individual knows what is being
communicated by a stimulus but 18 not necessarily aware either of the im-
plications of the stimulus or how it relates to other material. Appli-
cation involves making use of an abstraction learned in one setting in
other, different situations.

An individual is operating at the analysis level when he breaks down
a stimulus into component parts in order to indicate how it 1is organized,
what effects it manages to convey, how it conveys them, etc. Synthesis is
the reverse of this process. Here the individual takes elements and puts
them together in such a manner as to form a unified whole which is some-
thing other than a pattern or object which existed prior to his efforts.
Evaluation, as the word clearly implies, is making judgments of value about
the extent to which stimuli satisfy criteria.

These s8ix categories appear to be logically hierarchical in nature, with
evaluation requiring all of the other skills, synthesis requiring all but
evaluation, and so forth. Empirical evidence with which to either verify
or reject the logical evidence is largely lacking. This does not detract
greatiy from the utility which the classification system has tu offer; it
is merely a caution of which you should be aware. One further caveat is
in order. Note that for any given individual, the category system is de-
signed only to indicate what he is intended to be doing at a given moment.
What the teacher or researcher intends and what the individual is actually
doing may be quite different things. There are obvious examplea. When
an individual has already had an experience in which he has had to evaluate
the worth of a particular argument, to have him re-evaluate the same argu-
ment against the same criteria a second time 1s merely an exercise in re-
call of information ~- knowledge level behavior. He must be using a
different criterion or evaluating a different argument for his behavior

to actually be evaluative in nature.
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The two volumes published to date provide full descriptions of
levels within the cognitive and affective domains and provide for your
assistance examples of both the type of objectives characteristic of
each level and the nature of test questions which assess subjects' compe-~
tence in them. Both of these volumes contain a summary form of the levels
within Air respective domains which you will find most useful as you

attempt . categorize objectives or to write test questions.

Kinds of Test Questions: Advantages and Disadvantages

A number of considerations will influence the selection of questions
for a test. Obviously, you will want to use a format that gets at the
kinds of knowledge or skills that you are particularly interested in.

To some extent, the nature of the subject-matter will influence your
choldces as can be 1llustrated with the following examples:

1. If you want to know how a student feels about some 1issue,

you will often find it efficient to ask his degree of
agreement with statements relating to that issue.

2. If you are interested in the student's ability to translate

from another language into English, your questions will have
to include material in that language.

3. If you are interested in evaluating a student's map-reading

skills, the use of maps in yuur quesations is indicated.

In some situations you may want to consider the use of essay questions,
perhaps because they require a student to develop answers from his own
background, without the benefit of suggested possibilities, and to express
the answer in his own words. You may also be attracted by the fact that
essay tests can be easily prepared. There are fewer questions to wiiie
and, if necessary, they can be written on a classroom chalkboard. Moreover,
the use of essay questions very largely eliminates guessing.

It 1s true that essay questions can serve to measure some higher
level abilities when pupils are required to present evidence, evaluate,

analyze, solve new problems, or approach problems in a new way.
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Unfortunately, too many so-called essay questions do not do that. These
are of the "Name the six largest cities in the United States' or '"List
the characters in each of the following stories" varizty, types of ques-
tions which would be less than mediocre if presented in a choice response
format. Or essay questions may be ambiguously stated or be stated so
generally that a pupil can bluff or "talk around" the subject. Poor
essay questions of the type described are easy to write. Writing more
challenging essays requires considerable thought.

The principal disadvantage of the essay question is, of course, the
unreliability of the scoring of the answer. Why is it so difficult to
achieve reliability in scoring the answers to eesay questions? One reason
is that judgments differ. One grader mey think that an answer is good;
another may think that it {o poor. This may not be the result of the in-
adequacy of one of the graders; it may be the result of an honest differ-
ence of opinion on the relative merits of an snswer. For another thing,
if the essay question is concerned with a controversial topic, .he grader's
judgment is likely to be influenced by his own convicti:ns. 1n the class-
room setting, some teachers believe that the pupil's ability to express
himself must be taken into account; these teachers deduct credit on answers
to essay questions in social studies, science, z2nd oilhier subject-matter
areas for poor "nglish expression. Other teachers believe that a pupil
should not be penalized 1if he knows the subject-matter but cannot express
himself especially well. Then, too, the teacher's judgment may be in-
fluenced by how a paper looks ——- the easier the paper 1is to read, the
higher 1s the score assigned. Or the teacher's judgment may be influenced
by the "halo" effect. There may be a tendency to mark in terms of work in
class or even in terms of what 1s expected of the class to which the pupil
is assigned. The "halo" effect may also operate trom question to question,
the quality of the answer to the first question influencing the sccring of
the answers to subsequent questions. Add to all of these sources of un-
reliability of scoring the fact that teachers frequentlv correct cests

after a long school day, even late in the evening, and that their scoring
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is likely to be somewhat erratic as a result of real fatigue. Sometimes
teachers who rescore essay questions after an interval of time find them—
selves coming up with quite different scores.

Beyond the problem of reliable scoring, there are twc other limita-
tions to essay questions which should be mentioned. First, there is the
possibility of inadequacy of sampling when only a few questions are selected
to cover a large content area. Then, there is the large penalty per
question that will result if the pupil does not know the answer to the
question or, even more serious, if he knows the answer but does not under-
stand the question.

Finally, a choice of essay questions is frequently permitted. If the
performance of pupils is to be compared one with another, a choice among
essay questions should not be permitted. Without elaborate equating of
the questions on the basis of their difficulty to the pupils who attempt
them, there is no way of knowing, for example, how well the pupils who
chose to answer questiong 1, 2, and 4 would have done had they chosen to
answer questions 3, 5, and 6 instead. And the better pupils who attempt
the more challenging questions sometimes write less acceptable answers
than do the less talented pupils who are satisfied to answer the easier
questions.

Tc sum up the discussion of essays, although they are appropriate in
some circumstances, they tend tc be an extremely inefficient method of
obtaining information about individuals. They are obviously useful as
measurement devices only when multiple, independent grading is arranged,
using graders who can agree in advance on common criteria. For a compre-
hensive discussion of essay examinations, see the chapter by Coffman in

Fducational Measurement.,

Now what about questions of the objective type? They have at least
four advantages:
1. They permit wider sampling of learning in a relatively short
time, making spotty preparation on the part of the pupil
more obvious.
2. They can be reliably scored. If the items are unambiguous and
the test has been keyed properly, the scoring errors will be

clerical errors rather than errors of judgment.
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3. They are more easily scored. Scoring time is reduced. The
teacher 1s ficeed from suspicion of partiality. Frequently,
they can be scored by the pupils themselves.

4, They lend themselves rather readily ¢to item analysis. The

teacher can, over a period of time, assemble a file of
questions, retaining from each test the questions that are of
proper difficulty, and that discriminate well between high and
low achievers.

One limitation of questions of the objective type 1s that they are
diffi{cult to construct 1if they are to test anything more than memory. All
types of objective questions, especially multiple~choice questions, can
test for recognition of assumptions, interpretation of data, recognition
of limitations, application of principles, and a variety of other higher
intellectual abilities and skiils. Ex'.erience with several types of ob-
jective questions, however, suggests that some are more efficient for
such purposes than others. Becaise the construction of objective ques-
tions that do measure understanding and thinking requires a large amount
of time and considerable ingenuity, teachers are likely to be content
with questions testing principally knowledge of facts -- sometimes very
trivial facts. This limitation of questions of the objective type, then,
is not a limitation inherent in the questions themselves but a limitation
imposed by the test constructer.

Five types of objective questinns are popular with classroom teachers --
completion, true~false, matching, classification, and multiple~choice. All
of these types can serve useful purposes 1f the questions are well drawn
and the answers to be supplied or chosen are definite and specific. They
are all easily adapted to classroom situations =nd a lafée number of them
can be administered in a relatively short time. In most testing situationms,
a balanced blend of several types of objective questions will prove most
effective. When more than one type is used, however, it is a good 1idea to
group together questions of the same type so that the pupils will not be
confronted with too frequent changes in directions.

The textbooks already mentioned (Crombach, Ebel, and Thorndike and

liagen) provide guidance on types of questions and how to write them. In



Appendix C (Cont'd.)
-16-

addition, you may want to look at the following:
Gerberich, J. R. Specimen Objective Test Items: A Guide to

Achievement Test Construction. New York: Longmans, Green

and Co., 1956.

This book is designed primarily for teachers. It serves the test
specialist by providing several systematic classifications of instru-
ments and techniyues used in achievement testing. The coverage of the
book is as follows: measurement of educational achievement (1 chapter);
specimen objective achievement test items (11 chapters); classification
of objective achievement test items (3 chapters); and tests, nontest tools,
and techniques used in achievement meagsurement (2 chapters).

Sanders, N. M. Classroom Questions: What Kinds? New York: Harper

and Row, 1966.

Intended for teachers, parti<«ular’y soucial stud.es teachers, and other

makers of classroom test questions, this book is based on Bloom's Taxonomy

of Educational Objectives. Chapter titles include: 'Questions Designed

for More Than Memory'; "Memory"; "Translation"; '"Interpretation";
"Application"; "Analysis'; "Synthesis''; "Evaluation'; and "Planning for

Questioning."

Reliability

Reliability is a term for the dependability of a measurement. If we
could measure the same set of penple agaln and again with the same or
comparable instruments or procedures, would we get the same or similar re-
sults on each testing? The answer is '"no'"'. Measurement, like any other
human endeavor, involves a certain amount of error. The errors can be of
two types: there is systematic error, such as when scores on an instrument
are all blased in one direction -- for example, a ruler that is too short,
a scale that adds five pounds to each weighirg, a test that has a miskeyed
questicn. Scores on such defective inatruments may be wrong, but they will
be wrong consistently, dependably, predictably, and reliably. Random errors,
however, &s the name implies, occur by chance. They are temporary and

shifting, often due to unknown causes such as fluctuations in mood, health,

motivation, and so on. The greater the amount of random error in a
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measuring instrument, the less the reliability of that instrument.

To help us think about reliability, a good example would be that
of two watches -- one very fine and expensive, the other one rather
cheap and poorly made. The fine watch will measure time reliably and
dependably. Even if it is et to the wrong time so that it does not
give an accurate estimate of the correct time, it will still be consis-
tent, or, in this sense, ''reliable." The cheap watch, on the other hand,
will have a certain amount of purely random error. Sometimes it will
be too fast, sometimes it will be tco slow, and it may be impossible to
predict which way the error is directed. It is this kind of random, un-
predictable error that makes the chcap watch unreliable.

One very good definition of reliability is that reliability is a pro-
portion. It is the proportion of the score that is a true measurement
of the thing being measured. Obviously, the more random error, the
smaller the proportion of truth in a measurement. The less truth in the
measurement -- the smaller the proportion of truth to error -- the lower
reliability will be.

Unfortunately, there is no direct way of determining reliability by
discovering what proportion of a measuring instrument's scores represent
the truth. On the other hand, there are various methods of arriving at
estivates of reliability. Most of these methods involve comparisons of
two scores for all of the individuals in some defined group. The relation-
ship between the two sets of scores 1s expressed in terms of correlation
coefficients. A correlation coefficient is a number that varies between
-1 and +1 and that indicates the degree of relationship between variables.
If the correlation coefficient is +1, there is perfect agreement between
the two variables. If one goes up, the other goes up a proportional amount;
if one goes down, the other goes down a proportional amount. 1If the corre-
lation coefficient is -1, the relationship is still perfect except reversed.
[f one variable goes up, the other goes down by a proportional amount, A
correlation coefficient of O (zero) indicates no relationship between two

variables.
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Reliability estimates are most often obtained by applying statistical
formilas such as Kuder-Richardson Formula 21, discussed in the refereuce
articles, to the score distributions obtained by administering a single
test to a specified population. Reliability coefficients can also be
arrived at by administering to a group of people a single test on two
occasions or one test followed after some interval by a parallel form of
the test. The time int=rval chosen depends on what the test 18 to be used
for. If one wants to make long-range decisions based on the test, it
seems reasonable to allow a relatively long time period between testing and
retesting in order to get a reasonable estimate of the stability of the
scores obtained. If, on the other hand, one is interested in making very
short-range predictions, it seems reasonable to allow only a short tiae
between testing and retesting.

When the correlation between two forms is used as an estimate of re-~
liability, the degree of simiiarity between the two forms determines the
correlation. Often estimates are obtained by comparing scores based on
one-~half of the questions in a test with gcores based on the other half.

This method is known as the split half reliability approach. The test is

administered in ordinary fashion. but two scores are obtained on generally
the odd-numbered and even-numbered questions. A correlation between the
two halves gives the reliability of one-half of the test. To get the
reliability of the whole test, the following formula is applied:

N - 2rnn where: o = reliability of whole test

XX 1 +r
non

rn " reliability of 1/2 test

An important formula that is a generalization of the above will

allow you to figure out the reliability of tests of increased length.

kr

XX where: Ty ™ reliability of a test of

1+ (k-1) T unit lenzth

Ty =

rkk = reliability of a test made

k times as long
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This formula makes it clear that an increase in the length of a test will
result in higher reliability, if the questions that are added are similar
to those already included. But it gets harder and harder to increase re-
liability by adding questions once you reach the upper levels of reliability.

The level of reliability needed for a test depends on the purpose for
which that test will be used. A test used to make decisions about or
give advice to individuals needs to have much higher reliability than a
test that will be used only to characterize groups of people. Reversability
of decisions is also important. If decisions based on test :s.cores, such
as grouping students for a particular unit of instructicn, can be revised
if they prove incorrect or harmful, less precision »f mrasvrement is
necessary,

For general discussions of the concept of test reliability, consul:
basic textbooks for measurement courses such as:

Cronbach, L. J. Essentials of Psychological Testing (3rd ed.).

New York: Harper and Kow, 1970.

Thorndike, R. L., and Hagen, E. Measurement and Evaluation in

Psychology and Education. (3rd ed.) Neu York: Wiley, 1969.

For an overview o: theoretical and statistical approaches to re-
HHability, see:

Stanley, J. C. Reliability In Robert L. Thorndike (Ed.) Educational
Measurement (2nd ed.) Washington: American Council on Education,
1971.

Criterion-Referenced Tests

There have been a great number of articles produced in the past few
years on the topic of criterion-referenced testing, many suggesting that
these are new types of tests for which much of traditional messurement theory
and practice is inappropriate. Before evaluating this position, it will be
useful to review the meanings that have been assigned to the term
“"criterion-referenced tests."

Glaser and Nitko in a chapter in Educational Measurement offer the

following definition of a criterion-referenced test:
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"A criterion-referenced test is one that is deliberately
cons tructed to yleld measurements that are directly inter-
pretable in terms of gpecified performance standards."
(Glaser & Nitko, 1971, p. 653)

Glaser goes on to suggest that criterion-referenced tests can be differen-
tiated from norm-referenced tests in that they do rot focus on the problem
of individual differences and are not aimed at the task of determining an
individual's relative standing in some norms group. Rather, they tell

you what an individual can or cannot do. Glaser talks about the need to
construct a criterion-referenced test by defining a population of tasks.
Some samples of populations of tasks are all possible pairs of two-digit

numbers that might be added or a 1list of words all of which would have to

be spelled.

Many of the articles on the subject of criterion-referenced tests have
made use of the Glaser definition, but it is not the only one available.
Ebel (1971), for example, has characterized criterion-referenced measurement

as follows:

"The essential difference between norm-referenced and criterion-
referenced measurements is in the quantitstive scales used to ex-

press how much the individual can do. 1In norm-refercnced measure-

ment the scale is usually anchored in the middle, on some average

level of performance for a particular group of individuals. The units
on the scale are usually a function of the distribution c¢f performance
above and below the average level. In criterion-referenced measurement
the scale is usually anchored at the extremities, a score at the top of
the scale indicating complete or perfect mastery of some defined abilities,
one at the bhottom indicating complete absence of those abilities. The
scale units consist of subdivisions of these total score ranges. (Ebel,
1971, p. 282) ’

Both the Glaser and the Ebel statements contribute perspectives on the
term ''criterion-referenced.'" Their definitions contrast criterion-referenced
and norm-referenced tests.

Still another view of criterion-referencing 1is provided by Popham and
Husek (1963, p. 2):

"Criterion-referenced measures are those which are use” to ascer-
t2is un individual's status with respect to some criterion; {i.e.,
performance standard. It is because the individual is compared
with some established criterion, rather thsn other individuals,
that these measures are described as criterion-referenced. Thre
meaningfulness of an individual score is not dependent on compar-—
ison with other testees. We want to know what the individual can
do, not how he stands {ir comparison with others."
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It 1s interesting to note that these various definitions agree in
that they emphasize the direct interpretability of scores on criterion-
referenced tests, but differ in the extent to which they make reference
to the nethod by which the test i8 constructed. Ebel emphasizes the
scale from which interpretations are to be made. Other writers have
taicen the Glaser position that the method of rconstruction is central;
Jackson (1970, p. 3), for example, states:

"...the term 'criterion-referenced' will be used here to
apply only to a test designed and constructed in a manner
that defines explicit rules linking patterns of test per-
formance to behavioral referents."”

The definition of a criterion-referenced test as . that ylelds direct
criterion-referenced interpretations by virtue of the method by which it
was constructed leads to the development of tests by defining populations
of tasks and then choosing representative samples from these populations.
Tne narrower the definition of a population of tasks, the more homogeneous
the populdtion will be and the greater the degree of confidence one will
be able to have about an inference from performance on a sample of such
tasks to the total population of tasks. Because of the dependence of
this method of criterion-referencing on the ability of the test comstructor
to specify a limited population of tasks, it seems most appropriate to
situations wherein the number of tasks is delimited by the nature of the
subject matter -- e.g., identification of the letters of the alphabet -~
or where the domain can be specified with reference to particular instruc-
tional materials -- e.g., the ccntent of subunit ten of the text used by
a particular class. Criterion-referencing by sampling from a fixed popula-
tion seems most clearly appropriste to classroom developed tests or to
special situations that have clearly defined limits.
Criterion-Referencing Through Validation for Specific Criteria

Direct inferences about what a test-taker can or cannot do --
criterion-refarenced inferences, that is -- need not be restricted to
tests that are composed of actual samples of the behaviors of interest
Conslderable uge can be made of the very high relatfonships that have been
observed among many apparently diverse tasks within such global areas as

reading, language usage, or mathematics. Although some writers have argued
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that only a sample >f tasks directly associated with a particular ob~
jective can permit generalization to that objective, other tasks that
are not samples of that objective may provide just as good a basis for
such a generalizatiun, once the basis for interpretatinn has been
established. More generally, a sample of tasks covering a number of ob-
jectives can permit sound inferences to whole classes of obtjectives, in-
cluding many not represented in the sample. This topic is treated in
some detail in a report entitled '"Criterion-Referenced Interpretations
of Survey Achievement Tests' (Fremer, 1972), available frow Educational
Testing Service, Princeton, New Jersey 08540.

Criterion-Referenced Tests and '"Other'" Tests

Although the definitions of criterion-reterenced tests tend to
emphasize differences between such tests axd traditional tests, and some-
times to suggest that they constitute new types of tests, there are clear
relationships among the meanings assigned to the term criterion-referencing
and those assigned to other terms that have a longer history of use. Theic
is much in common, for example, among the foilowing terms and concepts:

criterion-referenced tests
diagnostic tests

mastery tests

minimum competency tests

What is a diagnostic test but a test that tells you where a student
is strong or weak? If you can tell merely from a student's performance
whether or not he is performing adequately in an area, then you must have
gome predetermined notion of what constitutes adequate or inadequate per-
formance Similarly, in the area of mastery or minimum competency tests,
1f you can define a performance on a gseries of tasks that you will accept
as constituting mastery or minimum competency, then there is no need to
compare one individuai's sccve or rating with that of others. You need
only look at his score to know whether or not he has reached mastery, or
putting it another way, whether or not he has reached the criterion.

There are some differences between the ideas of criterion-referenced
tests and diagnostic tests in that the clear implication behind the term
diagnostic test ig that someone i8 being tested so that any undesiiable

condition that is discovered can be treated and possibly corrected.
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No such plan of treatment is necessarily implied by the concept of a
criterion-referenced test. A group of typists could be tested to see
which of them can meet the criteria for successful office performance.

One criterion fcr selecting secretaries might be a typing speed of 50
words per winute with no errors. If someone fails to meet that criterion,
no additional work might be prescribed; he or she will just not be hired
for the job.

In the classroom setting, most teacher-made tests have some criterion-
referenced and some norm-referenced interpretation behind them. When a
teacher selects the questions to aek on a test, he or she has in mind a
level of performance that will be considered adequate for these questions.
This constitutes a criterion to be achieved by the students. On the other
hand, tiie performance of the students will influence the criterion; it is
not an absolute one. If everyone getsa every question wrong on the test,
the teacher is likely to see the need for readjusting his or her expecta-
tions. The student's performance serves as the basi: for arriving at a
criterion. Given a great deal of experience with many students and
given past information on thelr performance on similar questions or even
the same quegtions, the teacher may be much less willing to adjust a cri-
terion to take into account low student performance in any one class.
Rather, he or she may be willing to conclude that none of the students
has met the criterion for adequate performance in a subject. Turning the
issue around and placing the responsibility on the teacher as the source
of instruction rather than on the students as lcarners, the teacher might
conclude that he or she did not do as good a job this year as last year
because the students have not reached the specified level of performarnce.

An analysis of the steps required for development helps to reinforce
the impression of similarities between criterion-referenced tests and
other tests. Consider the questions -- Why am T (esting? What should 1
test? Whom am I testing? What rinds of questions should T use? How long
should my test be? How difficult should the test be? These same questions
in some form will apply to any testing venture. The particular purpose

for testing will, of course, influence the answers to such questions. If,
-
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for example, the criterion of interest is performance on a particular
population of tasks, then the question "What should I test?'" might be
answered in part by saying that it would be desirable tcu sample from

that population of tasks. It would still be necessary in most situations,
though, to decide how to test fo: mastery of tasks, so a heavy burden of
decision would still rest with (le test-maker. The issue of test diffi-
culty will also be approached differently if you are only interested in
whether or not students have acirieved a particular criterion or if you

want to know only what proportion of a given set of content or skills

they have learned. Even in this instance, the distinction between the
criterion-referenced approach and the so-called traditfonal approach 1is
easily exaggerated. Standards for people have to be determined by what
people can do., We tend no: to be interested in measuring what everyone can
do or what no one can do because this information does not figure in many
significant educational decisions. Instead cur interest tends to focus on
the large majority of settings where only some people know certain material
or can do certain tasks. Feople do vary and it is this variation that in-

fluences all testing, whatever its label.
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APPENDIX D "Script of Filmstrip Text"

Final Report - "Preparation of a Filmstrip Unit on Basic Measurement Principles"

October 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

Plauning a Test

(Formerly, Specifications for Measuring Instruments)

1. Title!
2. What is a measuring instrument?

3. Tests and questionnaires are common examples in the educational
world. As measuring instruments, they can provide valuable informa-
tion, but only if they are developed and used properly.

4. Specifications are to a test, or to other measuring instruments,
what blueprints are to a house: an essential first step upon which the
quality and usefulness of the final product depends.

5. To develop your specifications, you need to consider many issues,
among them the following six questions: why am I testing, what
should I test, whom am I testing, what kinds of questions should I use,
how long should my test be, and how difficult should my test be?

6. The first step in constructing a test is to answer
the question, "Why am I'testing? ' You need to identify the purpose of
the test clearly. What are you trying to find out? What information do
you need to get from the results? How will you use this information?

In fact, is the test really necessary?

7. Having a clear purpose for a test is particularly important in the class-
room situation. Too often, students’ time is wasted on tests for which the
results are filed away in permanent records without being used for gui-~
dance, placement or evaluation.

8. A test or questionnaire for research also needs a clear purpose. Many
research reports, for example, merely describe the results obtained when
two tests were given to the same group of people.

9. The most common use of a test is to provide information needed to
make decisions. Here are some examples of questions that may be answered
by test-based information.

1The numbers alongside the text are used to position the slides that have
been developed for the filmstrip. '
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10. Comparisons of instructional methods or materials. For example,
you might want to compare Program A to Program B in terms of stu-
dent comprehension.

11. Assessment of student learning over a time period:
How much more do students know about a particular subject now than they
did six weeks ago?

12. Mastery of instructional objectives: Which objectives have been
attained by each student in a course? The use of tests to determine mas-
tery has been given many names by test makers and test users. In addi-
tion to the term, "mastery testing,' the terms, ''diagnostic testing' and
"criterion referenced testing, ' have also been applied.

13. Once you decide that you have a clear purpose for a test, it is still
possible that you may not have to construct your own. You may be able
to use existing instruments that would achieve the purpose as well or
better. How do you find out what is available?

14. One of the best current information sources on existing tests is the
Mental Measurements Yearbook, a collection of test descriptions and
reviews. The Yearbooks are most useful as reference sources when
they are combined with copies of the book, Tests in Print, an index to
available tests and to reviews in the Yearbooks. Look for recent editions
of Tests in Print and the Mental Measurements Yearbook.

15. Another useful publication for information
about classroom tests is the CSE Elementary School Test Evaluations.
You may also want to check recent professional journals for test reviews
and research reports in your area of interest. Much information can also
be obtained from the catalogues of Test Publishers.

16. Compare the existing tests with what you would be able to produce
yourself. Are they suited for your audience? Do they provide the kind
of results you need to make your decisions?

17, Keep in mind that the shortcomings of existing tests may stem from
the elusive nature of the attribute being rmeasured -- such as creativity or
motivation. These problems couild apply equally to your own test.

18. Also, existing tests may have the advantage of careful editing and

pretesting which may be too expensive and time consuming for you to carry
out for your own test.

R
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19. Another important consideratinn is the kinds of comparisons
neceded. If, for example, you want to compare your results to
national norms, or to the results of a previous study, it will prob-
ably be necessary to use an existing test to make the comparison
valid.

20. You will have to develop a new test when you want to measure
something not measured adequately in existing tests and when no far-
reaching comparisons are required. For example, you would need to
develop a new test to evaluate a particular curriculum which approaches
content or skills in a unique way n:t measured by typical survey achieve- "
ment tests.

21. You would also need a new test if you wanted to assess a small area
of course content in great detail. It is possible to use the results from
one or two questions on a survey test to make inferences about a stu-
dent's strengths in an area, but you should not place much confidence in
such inferences unless they are supported by additional evidence from
further testing, observations, or other evaluations of student perfor-
mance. In general, a single test should have many questions on a topic
if it will be the primary basis for r:hagnost;c judgments about student per-
formance.

22. If you are interested in questionnaires, a careful analysis of avail-
able material will often lead you to develop your own instrument. Ques-
tionnaires tend to be much more closely tied to a given setting than are
tests.

23. Now, assuming that you are going to develop your own test, you need
to decide what you should test. A test is by its nature a sample. It con-
sists of a limited number of tasks or questions that represent the total
attributes or kncwledge that you are trying to assess.

24, One of the primary objectives in setting specifications, therefore,
is to make sure your test will contain a representative and balanced
selection of tasks or questions.

25. The best way to make sure of this is tc use a Content and Skills grid
or matrix. It is used to describe wha! you should test, based on careful

consideration of the exact purpose th: test is to serve. The first step in
developing a Content and Skills grid is to Qpecxfy the content areas to be

included.

..
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26. All appropriate sources fo:r content should be considered. For
classroom achievement tests this could include textbooks, teacher's
mahnuals, course syllabi, lesson plans and lecture notes. For a
research questionnaire or test, the objectives of the study should be
your most useful source for contant areas.

27. Your first content list should be as comprehensive as possible,
even including categories that are closely related to each other.

28. The next step is to look for meaningful ways to group your cate-
gories. Are there any general classifications of content that seem to
cut across many of your individual categories?

29. For example, this set of content categories was listed in the prep-
aration of content specifications for a test in American History and
Social Studies at the senior high schoc? level.

30. In addition to the content categories, the chronological dimensica
was judged to be a signiticant one.

31. These two sets of categories provided the basis for development

of a Content and Chronology outline. Identifying the content categorics
is only the first step in deciding what a test will cover. It is also neces-
sary to decide what proportion of your test wili be devoted to each con-
tent category.

32. In other words, you must decide how many of your questions will
be devoted to each content area. In this sample outline, the relative
weight assigned to each area is expressed as a percentage of the total
test. You will note that the percentages assigned add up to 100 both
horizontaliy and vertically.

33. The basis for assigning weights should be the relative importance
of the material covered. One indicator of importance is the amount of
class time and the number of readings devcted to each category during
instruction.

34. You will often find it useful to specify the number of questions for
each individual content area. This example shows how the questiors
for the American History 2nd Social Studies test were apportioned.
Notice that som~ aspects of content are more characteristic of one time
period than of others.
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35. So, full specification of the content area helps you answer the
question, "What am I testing?.! But there is another dimensioa to
consider for the sarne question.

36. You must also determine the level of understanding that will be
required for answering the que stions. Each of the content areas will
coniain factuai material. It will also contain material which could
serve as the basis for questions requiring inference and the analysis
of relationships.

37. In the American History and Social Studies example, students
could be asked questions of fact, The questions could cover points
such as the identification of major /"gures, (Who was the leader of
a certain political party), or the dates of events (When did it happen).

38. Or, they could also be asked to test the usefulness of a theory in
explaining an eveat. Essentially, the relative emphasis on recall versus
highe1 level understanding should be the same in a test as it was during
instruction.

39. If, for example, only about a third of the measurable objectives of
instruction are concerned with the mastery of facts, this area should
receive only about a third of the total number of questions in a test.

40. The Taxonomy of Educational Objectives is a useful reference for
considering different skills or abilities to be tested.

41. This geneialized treatment of the educational process suggests that

six major rategories of skills can be identified. The categories provided
in the Taxonomy of Educational Objectives should help you to decide what
skills you are examining. You will, however, have to adapt the approach
tc vour particular subject matter.

42. In the example, six categoriecs were identified.

1. Knowledge of specifics

2. Comprehensicn of the meaning of various types

of historicai data.

3. inferring consequences and conclusions from
historical data.

4. Applic~tion of abstractions to historical particulars
5. Evaluation of historical data for a given purvose

6. Synthesis >f historicul data intc a new pattern

43. Wher developing and using specifications of skills, pay close atten-
tion to the number of questions involving knowledge or recall and how
many demand higher leve. skills such as perception of relationships.
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Make certain that you do not include more questions that demand sim-
ple content recall than yocu specified.

A4, It is best to vicw content and skills grids 'or matrices as draft
documents that may need revisioa after you carry out the tasks of
writing and reviewing questions. You can make some changes to

your specificaticns before you prepare your final test. Besides find-
ing that knowleage questions are easier to write than other types, you
will likely discover some content areas which are much richer or more
barren of content than you origirally estimated.

45. When preparing questionnaires, some areas that seemed highly sig-
nificant during the planning stages may prove to lack the definition re-
quired for successful questioning. Alternatively, it may nrove impos-
sible to question the appropriate subjects,so an area of interest may
need to be approached from a different perspective.

46. A reviewing process is essential to insure that the final instrument
will in fact fit your specifications. It is often a good idea to have some-
one other than yourself review both the instrument and the specifications.
An outsider can point out inconsistencies that you may have overlooked.

47. After you have administered your test or questionnaire, you should
review your specifications before preparing any additional instruments.
You should, in other words, ask the question, '""What should I test? ' each
time you undertake instrument development.

48. The next question is ""whom am I testing?' In the course of making
all of your decisions about specifications, you should keep in mind the
characteristics of the group tc be tested. There are four attributes to
consider.

49. The first is age . . . and, in this connection, previous familiarity
with tests of various kinds. When dealing with young childrern vou may
need a number of practice questicns as 2 warm-up for the real test.

50. The second is lunguage facility. Test and questionnaire developers
often include difficult vocabulary and complex sentences in instiuments
that are to be used with elementary school children. Problems of compre-
hension can also be substantial when tests or questionnaires are used with
non-native speakers. If people don't understand the questions, you won't
get very useful answers.
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51. Level and distribution of ability in the group that is to be tested.
Do you have a group with a typical range and distribution of abilities,
or do you have two vr more fairly distinct groups?

52. And, finally, you must consider motivati ' to cooperate. Few
people will show much interest in a test unless they have some personal
benefit to gain from taking it.

53. Now we come to the important subject of what kinds of questions to
use. A number of considerations will influence this decision. Obviously,
you will want to use a format that gets at the kinds of knowledge or skills
that you are particularly interested in. To some extent, the nature of the
subject matter will influence your choices.

54. 1If you want to know how a student feels about some issue, the use of
questions that test his degree of agreement is often the most efficient
method.

55. If you are interested in the student's ability to translate from another
language into English, the use of material in that language is clearly called
for.

56. If you are interested in evaluating a student's map reading skills, the
use of maps is indicated.

57. These are some of the question or item types used on tests. Whilie
any of these types is appropriate in some circumstances, the essay test
tends to be used more often than is warranted. Essays are an extremely
inefficient method of obtaining reliable information about individuals. They
are only useful as measurement devices,when multiple, independent gi ading
is arranged, using graders who can agree in advance on common criteria.
Also, the time required to write essays drastically limits your ability to
sample many aspects of content.

58. In most testing situations, a balanced blend of several choice response
item types will prove most effective. In general, the “roader your sam-
pling of content, the more that the scores will be representative of all aspects
of content in the area of interest.

59. The next question is '"how long should your test be? "

60 This decision often reflects compromises among competing concerns
such as time, age, and motivation to cooperate.
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61. Th* number of questions also depends in part on the kinds of ques-
tions used. Questions requiring the reading of stimulus mater:ial will
take much longer than brief independent questions. Questions requiring
careful analysis of possibilities will be more time consuming than sim-
ple recall questions.

62. It will sometimes be possible to pretest questions to determine the
length of time required to answer them as well as t~ learn about possible
question difficulties and ambiguities. Typically, however, you will have
to use your ovn judgment, perhaps using results from similar instru-
ments as a guide.

63 One consideration regarding test length is the degree of reliability
or reproduceability of measurement that is needed. The graph shows
the relationship between reliability and prumber of questions. In general,
the more questions and the greater their similarity, the more reliable a
test will be. But it gets harder and harder to increase reliability by
adding items once you reach the upper levels of reliability.

64. The level of reliability needed will depend on the purpose of the test.
A test for measuring group performance only, may have much lower relia-
bilities than a test used to meke decisions about or give advice to indivi-
duals.

65. Reversability of decisions is also important. If decisions based on
test scores, such as grouping students for a particular unit of instruction,
can be revised if they prove incorrect or harmful, less precision of mea-
surement is necessary. If, on the other hand, an important and hard to
reverse decision is to be made on the basis of test scores, high reliability
of measurement is essential. An example of such a decision would be that
of placing a student in a class for the mentally retarded.

6f. If the test depends on observing tl.e subject's reactions, individual
testing ratner than group testing wili be necessary and the time to admi.(-
ster each test becomes important. Wherever possible, group testing is
preferable to individual testing from a time point of view.

67. Nc..it comes the vital consideration of how difficult your test should
be.

68. The difficulty of a test is also influenced by thc purposes of testing.

If you are conducting an assessment of a large block of content ani are
ally interested in the performance displayed by stucdents at each level
reficinncy, you will be looking for a spread of scores similar to that
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shown in this graph. To achieve this resvlt, you will want a test of
middle difficulty with items ranging from * ~low middle difficulty to
above it.

69. If you are primarily interested in differentiating your lowest

scoring students from other students, you would be aiming for the

spread of scores showan here. This could be the case when selecting
students for remediation. To achieve this, you would select many of
your items to be easy for the total group. This would give you the neces-
sary differentiation among your low scoring students even though it would
not differentiate effectively among high scoring students where scores
tend to be bunched together.

70. If your purpose for testing is to see whether certain fundamental
facts or principles have been acquired, you will want to examine the
perforrnance of students on each question. You may not be particularly
interested in what the total score distributicn looks like.

71. When you are concerned about score distributions as would be the case
when you were assigning grades to students or ranking individuals for some
purpose you must consider the spread of difficulty among the individual
questions as well as the overall level of difficulty of a test. In this con-
nection, remember that a question of middle difficulty provides you with
the maximum amount of information that can be obtained from a single
question.

72. Assume that you have 100 students responding to a qu«stion which can
be answered right or wrong. If the question is answered correctly by 50
stuvdents this differentiates each of them from each oi the 50 students who
ancswered the question incorrectly. Thus, a middle difficulty question helps
you make 50 times 50 or 2,500 differentiations.

73. But a question that is answered correctly by as few as 10 or as many as
90 of the 100 students helps you make only 10 times 90 or 900 differentiation:.
Thus, the closer the questirn is to middle difficulty, the more uscful the
results can be.

74, Ore useful approach to controllirg the difficulty of a test is to aim for
proportions of questicns at various difficulty levels such as 1/3 easy, 1/3
medium and 1/3 hard. You may find that easy questions or, less often,
hard questions are the most diffi_ult to write.

75. You may wonder why all questions in a test should not be of middle
difficulty. The answer is that aspects of content vary in difficulty. If

* .1 sample a large area of content adequately, you will get some rela-
".vely easy and some relatively hard content areas.
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76. You might set as a target 50% easy, 30% medium 2ad 20% nard
questions. Your easy and hard questions should, of course, remain
close enough to middle difficulty to provide good differentiation among
students. It will be necessary to cope with a strong tendency to over-
estimate what students know. If you can pretest vour questions, this
problem of estimating can be made very asparent.

77. A general rule to keep in mind is that a middle difficulty or near
middle difficulty test is often preferable even when your primary inter-
est is in groups of students scoring substantially above or below average.

78. To summarize,these six questions need to be answered in the course
of planning a test:

Why am I testing?

What should I test?

Whom am I testing?

What kinds of questions should I use?
How long should my test be?

How difficult should my test be?

79. Some of the major points that have beer. made are the following:

Tests should only be developed or selected and
administered in situations where there is a clear
and useful purpose for the tests.

80. There are many situations in which it will be appropriate to use
existing tests, rather than to develop new tests, particularly where com-
parisons with other groups are needed.

81. If you develop your own test you will find that a two dimensional
Content and Skills grid or matrix is a vaiuable way to insure that your
test will contain a representative and balanced selection of tasks or
questions.

82. When preparing a test you need to keep in mind the nature of the group
being tested, including such attributes as: :

--age
--language facility

--level and distribution of ability in the group
--motivation to cooperate
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83. In most testing settings you should consider the use of a balanced

blend of choice respor .e questions that cover a broau irea of content
and skills.

84. In deciding on the nuiaber of questions to be included in your test,
you will usually need to review the following issues:

--the kinds of questions you will use

--practical constraints such as length of a classroom
period, and

--required reliability, and in that connection, impor-
tance and reversability of decisions.

85. And finally, the level of difficulty of your test should be decided by
the purpose for which the test is to be used.

86. Oifice of Education credit.
87. J. Fremer & other ETS staff credits.
88. Visual Education Corporation credits,

89. Visual Education Corporation credits.




APPENDIY E - "Letters from Users of Filmstrip', Letter 1 of 4,
Final Keport - "Preparation of Filmstrip Unit on Basic Measurement Principles'
Octobher 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

STATE UNIVERSITY OF NEW YORK
UPSTATE MEKDICAL CENTER
766 IRVING AVENUE
SYRACUSE. N. Y. 13210

EDUCATIONAL COMMUNICATIONG® AtEA CC OC 318
473.4860

July 20, 1973

Dr. John Fremer
Educational Testing Service
Princeton, New Jersey 08540

Dear John:

After N years, I finally used the tape on test
construction that you had sent to me. I showed it
to two fellows here in the medical school who are
developing some cognitive instruments for courses
they are teaching.

I need to tell you that they are wildly
enthusiastic and they suggested the medical school
get its own copy of the film strip for use here.
My personal feeling is that it should be submitted
to the Canne Film Festival.

Thanks again for sending me the materials.

Cordially,

gg Mo e

Henry Slotnick, Ph.D.
Assista.t Professcr

HS :aml

A
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Final Report - "Preparation of Filmstrip Unit on Basic¢ !leasurement Principles
October 31, 1973, Project Nc. 0-9050, Contract No. OEC-0-70-4777

STATE UNIVERSITY OF NEW YORK
UPSTATE MEDICAL CENTER
766 IRVING AVENUE
SYRACUSE. N. Y. 13210

EDUCATIONAL COMMUNICATIONS AREA CODEZ 213
473-4880

July 20, 1973

Dr. John Fremer
Educational Testing Service
Princeton, New Jersey 08540

Dear Dr. Fremer:

I previewed your filmstrip program entitled
"Planning a Test", HEW OEC-0-70-4777 and I would
like to purchase a copy of these materials
preferably in cassette-slide format.

Please let me know the cost and I will be
glad to send a purchase reguisition.

Smcer?]ﬂwﬂoﬁ‘ﬂ\

James S. Waldron,
Director

JSW:aml




APPENDIX E - "Letters frcm Users of Filmstrip", Letter 3 of 4,
Final Report - "Preparation of Flluwstrip Unit on Basic Measurement Principles”
October 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

Oral ‘Roberts University

7777 South Lewis . Tulsa, Oklahoma 74105

I

‘ e & g4 #TG—
SEP 27 1973

OFFICE OF THE VICE-PRESIDENT
FOR LEARNING RESOURCES AND INSTRUCTION

September:19, 1973

Dr. Donald E. Hcod
Educational Testing Service
The Quadrargle, Suite 253
3810 Medical Parkway
Austin, Texas 78756

Dear Dr. Hood:

I am enclosing the tape and filmstrip that you used while
here for the testing workshop. Comments from the faculty
about the workshop have been all positive and more than
that, the chairmen and the faculty are getting more involved
in a real testing program. I am endeavoring to work with
the chairmen in their follow-up work with the faculty on

. their testing methods and levels.

Don, thanks for your help and please keep me apprised of
developments at Educaticnal Testing Service that you feel
would benefit the ORU program. You have left a very positive
imag? at ORU for yourself and Educational Testing Service,
and as you already know, you are welcome here at ORU.

Sincerely,

{ .
liam} . Jernigan, Vice-President
Learv;ng Resources and Instruction

/

WWI /ew ' v
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Final Repart - "Preparation of Fllmstrip Unit on Basic Measurement Principles"
Dctober 31, 1973, Project No. 0-9050, Contract No. OEC-0-70-4777

st RCaL STREET
1A b ANSAS 66801
Gt RHOMNE 306 343 1200

Dota Piocessing ond Educotionol Meosurements Center

iﬁ kansas state teache' ollege

October 18, 1973

Dr. John Fremer

Associate Director, Elementary and
Secondary School Programs

Educational Testing Service

Princeton, N. J. 08540

Dear John,

The filmstrip 1s excellent, it was received with "excessive
enthusiasm" by two classes of graduate students in measurement..

Let me know when they will be available for purchase as we would
11ke to buy one.

Tale care.
Sincerely,
l*’v’w")/d /‘3 ‘(’S p)‘xu)ﬂ/rt.b_\

Howard P. Schwartz, Ed.D.
Bureau of Educaticnal Measurements

FPS/mar




